























fj A/a \ 
SJ ’ 
\' YO 
(Entered at the Post Office of New York, N. Y., as Second Class Matter. 


A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES, 


1, LXXXV.—No. 18. \f ie 4 yr QEPTE “I. OR ‘ { 83. 00 A YE. 
Vol. LXXXV.—No. NEW YORK, SEPTEMBER 238, lyul. » ee .f FER 





Copyright, 1901, by Mann & Co.| 









































van Buren ‘Street 
































—— J) SCP! RET ENEE noel! BES RARE y Nise 





Six-Track Rolling Lift Bridge at South Terminal Station, Béston. Rolling Lift Bridge Over Chicago River at Van Buren Street. 
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Electrically Operated Highway Bridge Across the Chicago River at North Halsted Street, Chicago. 
ROLLING LIFT BRIDGES.—(See page 198.] 
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ha he artiot het the « tributions 


irticles will be pauud for 


PEARY'S ARCTIC DISCOVERIES. 


The greatest « i i to that indomitable ex 
plore Lieutenant Pear: fol his latest work in 
defining he 4 grap of. the Aret regions Al 
though he has uot as yet succeeded in reaching the 
North Pole, or, indeed, in traveling as far north as 
did Nansen and Abruzzi, he has made a contribution 
{ our knowledge of the Arctic regions which, in 
‘ t ii usefull compure favorably with the 

k of a t explorers, and may be regarded 

an ample return for the risks and labors of his 
eason of exploration As a result of his work 

he iorthern coast of Greenland, the geo 

ai hica boundaries of the great island = of the 
northern hemisphere are now defined with scientific 
accuracy The only reak in the coast line consists 
ol a short length of fF irveyed land between Inde 
pendence Bay oO named by Peary at the time of its 
discovery, nine years ago--and Cape Bismarck, on 
the east coast of Greenland Phu the explorations 
of Greenland. which have been in progress now for 
a thousand year past, are practically completed by 
Peary’s arduou labors and thoroughly — scientific 
method His work, stated in detail, consists of 
surveying that portion of the oast line of Melville 
Bay on the west of Greenland; a survey of the entire 
northwestern, north and northeastern coast as fal 


outh as Independence Bay; and the accurate mapping 


out of the channe which extends through Smith's 
Sound to the iretic Ocean on the north coast of 
Greenland Peary ha ilso traveled 2400 miles on 
the great inland ice cap, and has located its extreme 


northern limits; twice he has crossed Grinnell Land 
and he has also given us an accurate location of its 


western shore to a point considerably south of exist 


ing surveys It is true that other explorers have 
traveled further north than he but their work, al 
though of great scientific interest, and carrying per 


haps more of the elements of the spectacular, has not 
given to the world such a considerable increase in its 
geographical knowledge as results from Peary’s latest 
travels 

Peary has alse done great service to Arctic explora 
tion by proving that } theories as to the best method 
of traveling are correct He set out on this last trip 
with the conviction that, if the North Pole is ever 
to be reached, it must be done with the co-operation 
of the natives and with the extensive use of dogs 
and sledges. In his recent work he has given prac 
tical proof of the soundness of his theories Early 
in the next spring it is his purpose to make a final 
dast. for the North Pole which, if suecessful, will 


add greatly to his well-earned fame. Should he sue 


ceed in reaching it, he will confer a double benefit 
upon Aretic exploratio nee he will at once settle 
i i t T 
ind ‘ d eq 
explore! » the 1 ‘ \ ipping o 


the unciscovered region within the Arctic circle and 


rounding out to completeness our geographical knowl 


edge of the northern hemisphere 
———___—_-_-> + @-+ > — 
“COLUMBIA” AND “SHAMROCK.” 

Now that we are on the eve of another of those 
great contests which stir so deeply the yachting and 
marine world, a comparison of “Columbia” and 
Shamrock” in respect to their construction and past 
performarces is of undoubted interest In the first 
place, it is certain that never before have the English 
and American boats been so similar in size, model, 
indeed, if we 
may venture a forecast, have they been so equally 
matched ir speed In both yachts the framing of 
the hull consists of nickel steel, and the plating of a 
bronze alloy of gr 


materials, or spread of sail—never 


it ductility and tensile strength, 
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Tobin bronze being used in the “Columbia” and im- 
madium in the “Shamrock.” Neither boat will have 
much advantage in this respect. the strength for 
weight, and the degree of polish of the underbody 
being about the same In the above-water portion 
of the hulls “Shamrock” must be considerably lighter, 
for her freeboard is, on an average, some six inches 
lower and henee SU feet of plating and framing is 
saved Moreover, the weight of the deck is less, 
the Shamrock” being decked with thin steel plating 
and the “Columbia” with wood. The lower freeboard 
and lighter deck of “Shamrock” may account to a cel 
tain extent for the unexpected ease with which she 
carrie her exceptionally lofty rig 

Compared as to sailplan and rig, the advantage in 
Weight probably lies with “Columbia for Herreshoff 
has always been well in advance of his competitors 
in his ability to spread and hold up to its work a 
big sail area on a wonderfully light set of spars, 
shrouds and stays The pole-mast of “Shamrock” 
is an innovation, the credit of which is due to Wat 
son; and it is undoubtedly, in proportion to its great 
length (15S feet 6 inches over all). a very light piece 
of work It is the next logical advance in construc 
tion upon the telescoping topmast first used by 
Herreshoff upon “Columbia” in 18% At the same 
time it probably weighs more in place than the mast 
of “Columbia it is not less than 11 feet longer 
over all: and the saving in weight at the hounds 
is offset by the fact that “Columbia” is using the 
hollow wooden topmast which was built for “Consti 
tution.” rhe standing and running gear on “Sham 
rock” is somewhat heavier, as it must needs be. to 
hold her lofty sailspread up to its work. Both 


vachts have hollow steel boom, gaff, and topsail 
spars rhe boom of the “Columbia” being trussed, | 
must be we presume, somewhat the lighter of 


the two 

It is generally believed that “Shamrock” carries 
so large a sailspread that she will have to make a 
heavy time allowance to “Columbia.” as large, if 
not larger than that given by “Constitution.” This 
expectation is based upon the mistaken idea that the 
base of the triangle for sail area measurement in 
Shamrock” is proportionately as great as the per 
pendicular As a matter of fact it is a_ relatively 
short base, and as much under the normal as_ the 
perpendicular is above it The boom of the “Sham- 
rock Which has been erroneously given as anywhere 
from 110 to 120 feet in length, in reality measures 
exactly 102 feet 4 inches over all, as against 107 feet, 
the length of “Columbia's” boon When the tape 
line of the official measyrer comes to be laid over 
the yachts it will be found that the distance from 
end of boom to forward point of measurement is less 
than 183 feet in “Shamrock or only two feet more 
than that of “Columbia when she met the first 
‘Shamrock”™ in 1899 

The short boom and lofty rig on the challenger 
show the lessons*taught by the racing experience of 
the past few years, one of the most important of 
which is that the exaggerated length of the main 
boom on modern cutters is a mistake, the mainsail 
becoming too long on the foot for the best effect in 
driving the yacht to windward. The first hint of 
this came when the rig of the German Emperor's 
“Meteor” was changed from the cutter to the yawl 
type, the yacht showing a marked improvement under 
her reduced sail area Further evidence to the same 
effect was forthcoming in “Shamrock 1.”; for much 
of the improvement seen in that yacht this year is 
due to a reduced mainsail, her present boom being 
several feet shorter than the one used in 1899 

A comparison of the models of the two yachts shows 
a marked point of difference in the fact that the point 
of fullest cross-section in “Shamrock II.” lies con- 
siderably farther forward than it does in “Columbia.” 
Her bew is as much fuller as her run and quarters 
are finer than those of the American yacht: and the 
difference becomes accentuated as the yachts are heeled 
down in a breeze Of neither model can it be said 
that, under all conditions of wind and sea and on 
ili points of sailing, it is the better; for although 
the Shamrock’s model should be easier to drive 
it high speed in a smooth sea, owing to the ten 
dency to wave-making being less, the sharper sec 
tions of the “Columbia's” bow will give her an enor 
mous advantage in a thrash to the windward mark 
in a strong breeze and against a short, steep sea. 
Under these conditions. we expect to see “Shamrock” 
pounding heavily,” as did “Vigilant” in the memorable 
windward and leeward race in 1893, while “Columbia” 
will take the seas with something of the ease which 
enabled “Valkyrie II.” to reach the weather mark an 
easy victor over her bluff-bowed competitor. For 
sailing with sheets hard aboard there never was such 
a perfectly modeled and balanced boat among the 
90-footers as “Columbia,” and if the Cup is to remain 
another year with the New York Yacht Club it is 
upon this point of sailing that the victory will be 
won. In running and reaching there was but little 
to choose between “Columbia” and “Shamrock I.;” 
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but “Shamrock II.” has beaten the latter boat in a 13 
to 17-knot breeze, under perfectly fair conditions, at 
the rate of 5 minutes in 15 miles of running, and 6 
minutes in 10 miles on a broad reach. The result 
of the coming races will depend, as we have said, 
very largely upon conditions of wind and sea. 


_ - >< ¢ > - — 


NEW YORK-BUFFALO ENDURANCE RACE 

A few months ago the Automobile Club of America 
announced that an endurance test between New York 
and Buffalo would be held in September. Owing to the 
Various town and e¢ity ordinances, it was not’ possible 
te have a real long-distance race like the Paris-Berlin 
contest, but it Was quite feasible to have a series of 
short runs in which the good points of the various 
machines could be brought out. A speed of 15 miles 
an hour was the highest which was permitted dur 
ing the test There were eighty-nine vehicles en- 
tered, and seventy-eight started at eight o'clock 
on the morning of September 9%, from the Cen- 
tral Park plaza. The vehicles embraced almost every 
type of American machine. The arrangements were 
admirable and there was no confusion. The vehicles 
were started at intervals of thirty seconds, giving 
the spectators a chance to obtain a good view of the 
various carriages. . There was an absence of the very 
high-power machines, such as the 40-horse power 
Winton racer and the racers of Albert Bostwick and 
W. K. Vanderbilt. J: 
ot Poughkeepsie, Rhinebeck, Hudson, Albany and 
then through Schenectady, Amsterdam, Fonda, Herki- 
mer, Syracuse and Rochester. At Rochester, owing to 
the death of the President, the run was abandoned: 


The journey was made by way 


The first day's run included a hill-climbing contest 
up Nelson Hill, three miles north of Peekskill. It was 
very satisfactory, and fifty of the machines succeeded 
in climbing the hill 
ceeded in reaching the top. The first half of the hill, 
which is nearly a mile long. has a sixteen per cent 


Not a single motor bicycle suc 


grade. The Grout Brothers’ stanhope, a steam carriage, 
weighing S00 pounds, was the winner in the first class, 
as it climbed the hill in two minutes and forty-five 
seconds. Poughkeepsie was reached first by Mr. A. L. 
McMurtry. in a gasoline machine, arriving there at 
3:30 

The next morning, September 10, sixty-eight ma 
chines started from Poughkeepsie. There were a num 
ber of minor accidents, but the system of checking was 
excellent The men at one ‘checking point got on to 
a train and moved to a distant station, while those 
that were behind them moved up one or two stations. 
Mr. David Wolfe Bishop's 30 horse power racer was 
the first to arrive at Albany, which city he reached at 
three o'clock. Mr. B. B. MeGregor’s 12 horse power 


* gasoline car was next, and then followed Mr. Packard 


in a gasoline machine and Col. J. J. Astor in his new 
gasoline car. The distance was 75.4 miles and a stop 
was made at Hudson 

On September 11, sixty-six machines left Albany, and 
at the close of the control at Fonda only fifty-one had 
arrived. The first to reach Herkfmer was D. W. Bishop 
in his French racer. He got in at 3:29, having made 
the 38 miles in two hours and fifteen minutes. The 
only woman to arrive within the time limit was Mrs. 
W. H. Browning, who accompanied her husband. The 
roads were very bad and the carriages and drivers 
were drenched with mud. One automobilist said he 
had ridden a thousand miles but never experienced 
worse conditions. After the run had started the first 
day, it was found that the “test run” had become a 
point-to-point race, the points being the noon and 
night “controls.” This was not the case with all the 
competitors, but it was with the majority of them. 

The start from Herkimer on September 12 was made 
at eight o'clock as usual. and Syracuse was reached at 
2:34, D. W. Bishop coming in first, covered with mud 
and soaked to the skin with the heavy rain. The next 
Fifty-six of the 
carriages started from Herkimer, and the most of 
them had ropes tied around the driving wheels to 
prevent skidding Quick traveling was impossible 
and the number of small accidents was considerable. 


arrivals were three steam carriages 


The endurance test ended at Rochester, September 13, 
when the officers of the Club learned upon arrival of 
McKinley 
Forty-one automobiles arrived at Rochester before the 
closing of the night control. at half past ten o'clock 
and eight others came in during the morning, but 
they were not officially checked. The number of ve- 
hiciles that made the start from Syracuse was fifty 
one. The news of the President's death was received 
with great sorrow, and thirty of the chauffeurs decided 
to proceed to Buffalo at once, but the carriages were 
stripped of their numbers and there was no racing. 
The official figures show that of the sixty-seven auto- 
mobiles that left Albany, fifty-one were in condition to 
start from Herkimer on the following day, while the 
same number began the trip from Syracuse to Roches- 
ter. The greatest loss was on the last day’s run. The 
International Sweepstakes race of a hundred miles was 
also abandoned. 


the precarious condition of President 
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THE HEAVENS IN OCTOBER. 
BY HENRY NORRIS RUSSELL, PH.D, 

The season of eclipses has once more come round, 
though we in America will gain little by it. On the 
27th instant occurs an eclipse of the moon, which, 
however, is only partial, as she passes so far north 
of the earth’s shadow that less than a quarter of her 
disk is obscured. But as this happens at about 8 A. M., 
New York time, when the moon is overhead at Manila 
and consequently far beneath our horizon, we shall 
see nothing of it. The eclipse is visible generally 
throughout eastern Europe, Asia, and the western part 
of the Pacific Ocean. 

Apart from this, the most interesting astronomical 
event of the month is the visibility of all the planets 
at once in the evening sky—that is, of all but Neptune, 
whose absence is small loss, since he can never be 
detected by the unaided eye. They are very far from 
being equally conspicuous, and their great diversity 

rightness gives us occasion to explain just how 
lifferences are expressed in astronomical lan- 
guage. 
HOW STAR MAGNITUDE IS RATED. 

We all know that the brightest stars are said to be 
of the first magnitude, and that those just visible to 
the naked eye are of the sixth, while the intermediate 
magnitudes express the gradations of brightness be- 
tween these. But how is this system to be extended 
to the telescopic stars and to the brighter planets 
which much surpass the fixed stars? 

It has been found, on measuring the brightness of 
the naked-eye stars, that, on the average, a star of 
any given magnitude gives about 2'4 times as much 
light as one of the next lower magnitude. We can 
evidently extend this principle as far as we like, and 
so obtain a scale of magnitudes for the telescopic stars. 
If we make our scale such that a star of one magnitude 
is exactly 244 times as bright as one of the next, we 
find that a first magnitude star would give 97.7 times 
as much light as one of the sixth magnitude. It is 
found more convenient to choose our scale so that any 
star is exactly 100 times as bright as one five magni- 
tudes fainter. On this scale the ratio of the bright- 
ness of one magnitude to the next is 2.512. For prac- 
tical purposes we may say that on this scale a star 
gives: 

21. times the light of one 1 magnitude fainter. 
61, times the light of one 2 magnitudes fainter. 
16 times the light of one 3 magnitudes fainter. 
40 times the light of one 4 magnitudes fainter. 
100 «times the light of one 5 magnitudes fainter. 
250 times the light of one 6 magnitudes fainter. 

And so on. 

The standard first magnitude is so chosen that the 
new ‘system differs as little as possible from the old 
in the case of the stars visible to the naked eye. 

As examples of stars which are of the first magni- 
tude in this scale may be mentioned Aldebaran and 
Altair. The Pole star and the Pointers are nearly 
of the second’ magnitude. For an example of the third 
magnitude we may take Beta Cygni, which forms the 
foot of the “cross” of Cygnus. ; 

The faintest stars visible to the naked eye are be- 
tween the sixth and seventh magnitudes. A good field- 
glass will show stars between the eighth and ninth 
magnitudes. The most powerful telescopes yet con- 
structed are just capable of showing stars of the sevy- 
enteenth magnitude. Such a star gives but 1-25,000 
of the light of the faintest stars visible to the unaided 
eye, and only 1-2,500,000 as much as Aldebaran. 

The brightness of a star which gives more light than 
the standard star of one mggnitude, but less than one 
of the next above, may evidently be expressed by a 
fractional magnitude. A difference of much less than 
a tenth of a magnitude, or about 10 per cent of actual 
brightness, is only perceptible by a trained eye. 

But how shall we express the brightness of those 
bodies that are brighter than our standard first-magni- 
tude stars? Capella, for instance, is about 2% times 
as bright as Aldebaran. Referring to our table, we 
see that the difference in brightness is one magnitude. 
But the number expressing the magnitude of the 
brighter star must be smaller. Therefore we must 
Say that Capella is of the magnitude 0. We may 
indeed have to go farther than this. Sirius is nine 
times as bright as Aldebaran. This amounts to 2.4 
magnitudes. Hence we can only express the brightness 
of Sirius by saying that it is of magnitude —1.4, the 
negative sign expressing that it is much brighter than 
other stars. 

This notation appears cumbersome at first sight, 
but a little practice shows it to be very convenient. 
An instance of this is afforded by its application to 
the planets. 

Venus is at present of the —314 magnitude; that is, 
she is 4% magnitudes brighter than Aldebaran, and 
sends us some 70 times as much light. Jupiter’s mag- 
nitude is about —2. He is consequently hardly twice 
as bright as Sirius, and about 16 times as bright as 
Aldebaran. : 

Mercury is of about the —0.5 magnitude, being inter- 
mediate between Sirius and Capella in brightness. 
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Saturn is a little above the first magnitude, say 0.8, 

Mars is now so remote from us that his magnitude 
is 1.8, and he is but little brighter than the Pole star. 

Finally, Uranus is of the sixth magnitude, ana sends 
us only 1-100 the light of Aldebaran and but 1-7,000 that 
of Venus. 

Neptune’s magnitude is about 8.5, and consequently 
he cannot be seen without a strong field glass. 

THE PRINCIPAL CONSTELLATIONS 
visible at 9 o’clock in the evening in the middle of 
October are as follows: The Great Bear is on the 
northern horizon, below the pole. On the left of the 
pole is the Little Bear, surrounded by the coils of the 
Dragon. Cepheus is directly above the pole, with 
Cassiopeia on the right. 

Hercules is low in the northwest, and above him 
is Lyra. Cygnus and Aquila are conspicuous in the 
Milky Way. A little south of the zenith is the great 
square of Pegasus. Aquarius is below, and beneath 
him the Southern Fish. Still lower, just on the south- 
ern horizon, are a few stars of the constellation of 
the Crane, which is well seen only in southern lati- 
tudes. 

Capricornus is west of Aquarius, and Cetus occu- 
pies all the lower southeastern sky. Above him are the 
inconspicuous Pisces and the smaller, but more prom- 
inent, group of Aries. 

Near the eastern horizon the Pleiades and Aldebaran 
show that Taurus has returned to our evening skies. 
From the northeast corner of the square of Pegasus 
runs a line of stars through Andromeda to Perseus, 
below which, in the same direction lies Auriga. 

THE PLANETS. 

Mercury is evening star in Virgo and Libra. His 
greatest elongation occurs on the 11th, when he is 25 
degrees east of the sun. Being far south, he remains 
above the horizon only about three-quarters of an hour 
after sunset, and is consequently not easy to see. Dur- 
ing the latter part of the month he is too near the 
sun to be seen. 

Venus is evening star in Libra and Scorpio, and is 
conspicuous in the southwest after sunset. She sets a 
little after 7 P.M. On the morning of the 10th she is 
in.conjunction with Mars, passing south of him, at a 
distance of less than a degree. She is also in conjunc- 
tion with Uranus on the 25th, but this time she is 
nearly three times as far away. 

Mars is evening star in Scorpio. He is faint and 
only visible in the twilight, and will be best seen 
when pointed out by Venus on the 10th. 

Jupiter is evening star in Sagittarius, setting at 
about half-past 9 on the 15th. He is moving eastward, 
and rapidly overtaking Saturn, their apparent distance 
being only half as great at the month’s end as at 
its beginning. 

Those who have small telescopes can see an unusual 
sight on the evening of the 15th, when only the fourth 
satellite will be visible, since the first is behind Jupi- 
ter, the second in front of him, and the third hidden 
in his shadow. This phenomenon is repeated on the 
22d, but the planet will then be so near setting that 
it cannot be observed in this part of the country. 

Saturn is also in Sagittarius, and sets a few min- 
utes later than Jupiter. He is in quadrature with 
the sun on the 3d, and comes to the meridian at 
6 P.M. 

Uranus is evening star in Scorpio, setting at about 
8 P. M. in the middle of the month, and is so far 
involved in the twilight that he can be seen with 
difficulty, if at all. 

Neptune is in Gemini, rising about 9 P. M. on 
the 15th. 

THE MOON. 

Last quarter occurs on the afternoon of the 4th, 
new moon on the morning of the 12th, first quarter 
near noon on the 20th, and full moon during the 
eclipse on the 27th. The moon is most remote on the 
14th, and nearest on the 27th. She passes Neptune on 
the night of the 3d, Mercury on the afternoon of the 
14th, Mars on the evening of the 15th, Venus on the 
following morning, Uranus on the night of the 16th, 
Jupiter on that of the 18th, Saturn on the morning 
of the 19th, and Neptune again on that of the 31st. 

Oyster Bay, N. Y., September 17, 1901. 
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THE M. SANTOS-DUMONT BALLOON No. 6 FAILS. 

M. Santos-Dumont, the plucky young Brazilian aero- 
naut, has again come to grief with his new balloon, 
which is the sixth he has constructed. After the acci- 
dents of July 13, August 8 and September 6, it might 
be supposed that he would have quit his experiments 
for the season, but as the atmospheric conditions for 
which he had patiently waited were nearly perfect 
on Thursday, September 19, he decided to make the 
ascent. He passed the night at the balloon house, to 
take advantage of the early morning hours. He 
started from the Parc d’Aerostation at twenty minutes 
past eight o’clock in the morning, and crossed the 
Seine without any difficulty, and maneuvered success- 
fully for an hour over the Longchamps racecourse. 
His success was so great that he decided to spend the 
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whole day in experiments, but his motor began work 
ing badly, and while turning around the balloon was 
driven against some high trees and torn, allowing the 
gas to escape. The frame was broken as soon as it 
touched the ground, and M. Santos-Dumont walked 
cheerfully out of the ruins and shook hands with his 
friends. He was much vexed at the loss of his new 
balloon, which he had constructed with so much care 
The accident to the machine was so serious that it will 
take several weeks to repair it, but notwithstanding 
this fact, he is going to resume his experiments as 
soon as the Santos-Dumont No. 6 can be repaired. If 

the weather conditions are favorable, he will makeme 
other ascents in October and November, and it is 
sible that he may take the entire apparatus to 
South, where the atmospheric conditions are better, 
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SCIENCE NOTES. 

Works of art in Rome are not particularly 
guarded. The Church of Santa Sabina, on the A 
tine, recently lost a picture by Sassoferrato, call 
“The Madonna of the Rosary.” The monks found 
light in the chapel which contained the picture, an 
on investigation found no trace of the painting except 
the frame and a piece of candle. 

M. O. Leighton, Health Inspector of Montclair, N. J., 
declares that he has found bacteria to be quite abun 
dant in clay that has been used and reused for model- 
ing in schools. An attempt to sterilize the clay showed 
that the only efficient way of accomplishing this was 
by the use of superheated steam under a pressure of 
15 to 20 pounds for 45 minutes. The species of bac- 
teria identified were those which occur in pus forma- 
tions. Sterile clay was then inoculated with the bacilli 
of typhoid, diphtheria and tuberculosis. A study of 
the clay showed the typhoid germ to be alive after 32 
days and the diphtheria and tubercle to be still alive 
in 18 days.—The Druggists’ Circular. 

It is well known that wasps do much injury to fruit, 
and complaints have been numerous this season from 
many quarters in this country; but it appears that the 
possible injury to fruit by bees ‘has been the subject 
of an exhaustive investigation by the California ex- 
periment stations. The conclusions arrived at are that 
although the mouth parts of bees are so constructed 
that they might be used for both eating and injuring 
fruit, all the evidence obtainable points to the fact 
that it is very seldom that any injury is done. In 
this country the bee has rarely been accused of doing 
any injury to fruit, but in the fruit-growing districts 


_ premiums are offered for the destruction of wasps’ 


nests. 

<xperiments have been made at Havana to test 
whether yellow fever is carried by mosquitoes. Out 
of eight persons bitten by infected insects three have 
died, three have the fever and will possibly recover, 
one is not affected, while as regards the remaining 
case it is too early to make a diagnosis, The physicians 
are shocked at the result of the experiments. It was 
supposed that direct infection from mosquitoes caused 
only a mild form of the disease, and was a safe means 
of making the subject immune. It is now definitely 
known that a man bitten by an infected mosquito 
after being inoculated with the serum introduced by 
Dr. Caldas, a Brazilian expert, has developed a genuine 
case of fever. 


R. T. Hewlett has made some experiments on the 
thermal death point of the tubercle bacillus (Trans. 
of the Aberdeen Congress, 1900, Roy. Inst. of Pub. 
Health). His conclusions are that: 1. As regards a 
non-virulent laboratory culture, a temperature of 60 
deg. C. acting for ten minutes is sufficient to destroy 
the vitality of the bacilli. 2. A temperature of 65 
deg. C. acting for fifteen minutes destroyed the in- 
fective properties of tubercular sputum in five out of 
six instances. 3. Tuberculous milk heated to 60 deg. 
C. for thirty minutes lost its infective power. 4. Tu 
berculous milk heated to 6S deg. to. #5 deg. C. for 
twenty minutes in the Allenbury's pasteurizer lost its 
infective power. .5. In all probability pasteurization 
in which the milk is retained at a temperature above 
65 deg. C. for not less than twenty minutes is efficient, 
especially if no film is formed. 


The following information relative to the discovery 
of petroleum in New Brunswick was transmitted by 
Commercial Agent Beutelspacher, of Moncton, under 
date of August 15, 1901: “For some years past different 
parties have been prospecting for petroleum in this 
province. Very little success attended their efforts, 
however, until the present year, when a company 
operating at Memramcook, about 14 miles distant from 
Moncton, struck a well which it is thought will yield 
in paying quantities. It is producing from eight to 
ten barrels of oil per day. There is also a good flow of 
gas. The 0.860 specific gravity oi] has been subjected 
to fractional distillation, according to the Engler 
method, and was found to yield a.very high per- 
centage of good burning oil. The company has placed 
three more boring rigs in the field, and is extending 
its operations rapidly.” 
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AN ELECTRICAL WATER-HEATER. 

There are many occasions when the instantaneous 
heating of water is rendered necessary. It may be 
desirable to let the fire which heats the water in 
the boiler go out, as in summer or at night, and in 
many places electricity can be obtained where running 
water does not permit of a hot water system. The 





AN ELECTRICAL WATER-HEATER 


device shown in our engraving obviates these diffi 
culties wherever a current of electricity can be ob 
tained. 

The top of the device consists of a spigot, the 
manipulation of the handle of which in one direction 
sends a current of electricity through the heater 
so that hot water may be obtained, while by turning 
the handle in the opposite direction it will result in 
coid water issuing from the spigot A core is secured 
to the supply pipe, which, of course, permits of a 
water pressure being maintained in the pipe at all 
times. The water passes up the pipe, (, through the 
surrounding channel and out through the ring-shaped 
orifice, D. The water then passes up the zigzag pass 
ages and out through the spigot. The core, B, is pre 
ferably made of carbon pressed into shape, this inner 
core and its inclosing cylinder forming electrodes of 
an electric current The periphery of the core, B, 
is provided’ with spiral grooves in the shape of screw 
ihreads 

rhe faces of the threads are covered by some suit- 
able fabric which is pressed into shape when the 
core is being formed. The wire or cord is wound 
around in the bottom of the grooves to hold the cloth 
or fabric in its desired position. The object of in- 
casing the carbon core or electrode with cloth or 
fabric is to prevent the disintegrated carbon passing 
out through the spigot with the running water, in 
addition to which the presence of the fabric enables 
the core to be molded much easier and it will hold 
its shape better than where the sharp corners of the 
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green carbon are exposed Surrounding this core 
is a cylinder which is threaded into the base cast- 
ing, and whose top is closed by a cap. This cyl- 
inder carries the encircling electrode, A, which is 
insulated from its support, as is also the core, B. The 
electrode is formed with spiral grooves in its inner 
face, corresponding with the thread of the core, so 
that the water must necessarily follow the zig- 
zag path. The inner face of the electrode is 
covered with fabric for the same reasons as 
have already been given. The core terminates 
short of the cap-piece, forming a chamber in 
the upper part of the heater from which leads 
the discharge pipe, which in turn runs to the 
spigot, which may be of the usual style, or 
may be constructed so that when the operating handle 
is turned in either direction the spigot will be open to 
permit the passage of the water. With the aid of such 
a spigot it is possible to run cold water through the 
apparatus when it is turned in one direction, and when 
it is turned in the opposite direction the circuit is 
completed and the electrodes are energized so that 
the water passing through the apparatus will be 
heated before it issues from the spigot. The handle 
carries a contact making and breaking plate, FL, which 
passes over the face of the two terminal contact points, 
EF’ and G, which are secured to an insulation block. 
From these terminals wires lead to the core and 
to th» electrode. When the handle is turned to the 
right the water will not be heated, but if the handle 
be turned to the left the circuit will be completed, 
and all the water which passes through will be warm. 
Another interesting feature is the fact that the hot 
water, at least, will be sterilized, for a 110-volt cur 
rent will destroy all the an.inal and vegetable matter 
in the water, the zigzag path which it is compelled to 
travel being advantageous; and it also tends to pre- 
cipitate any foreign matter in the grooves without 
the core or the encircling electrode. The water pass 
ing upwardly through the zigzag path formed by the 
threads will also be given a whirling motion, so that 
when it reaches the chamber in the top of the heater 
centrifugal action will assist in ridding the water of 
foreign particles This very interesting and useful 
invention was recently patented by H. M. Hill 
->-+e +e 
AN IMPROVED FERTILIZER-DISTRIBUTER. 

A fertilizer-distributer which can be fitted to an 
ordinary wagon, and which is of such construction 
that it can deliver material within a wide range, is 
the subject of an invention patented by Harris McVea, 
of Vanceville, La 

The frame of the distributer consists of a backboard 
and a downwardly and inwardly inclined front sec- 
tion. When the device is to be used, the tail-board of 
the wagon is taken out and the backboard of the dis 
tributer substituted 

Within the frame two hoppers are located, through 
both of which an agitator-shaft passes, serving to 
break up the lumps in the material. Beneath the 
agitator-shaft a feed-wheel shaft is mounted, the feed- 
wheels being arranged so that they turn in the dis- 
charge openings of the hoppers. This feed-wheel shaft 
is driven from one of the rear supporting-wheels of 
the wagon by a sprocket-and-chain gear, a lever-ope- 
rated clutch mechanism being provided to throw the 
feed-wheel shaft into and out of gear with the sup- 
porting-wheel of the wagon. Slides are provided for 
closing the discharge-openings of the hoppers. 

The fertilizer, fed by the wheels, passes through two 
spouts to the ground, which spouts are pivotally 
mounted and are swung to or from the ground by 
means of two links pivoted to the spouts and operated 
by a vertical handle-bar provided with means whereby 
it can be held in any adjusted position. By thus pivot- 
ally mounting the spouts and adjusting them for any 
width between rows, the fertilizer can be delivered 
within a wide range. The fertilizer is to be carried 
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in the wagon and supplied to the hoppers in any 
desired manner. 
ae + 
HARBOR IMPROVEMENT, OAKLAND, CAL. 

The improvement of Oakland Cal., Harbor is one of 
the greatest undertakings of the general government 
on the Pacific Coast. In 1874 a shallow estuary flowed 
through a vast extent of marsh land, mostly covered 
at high water. A recent report of the commerce of 
the estuary, after the 20-foot channel had been dredged, 
indicated that freight to the amount of 3,254,215 tons 
and passengers to the number of 186,360 had been 
transported in 1899. ; 

The purpose of the improvement is to extend deep 
water navigation to the two prosperous cities, Oak- 
land and Alameda, which have a joint population of 
100,000. The new harbor lies between these communi- 
ties, both of which have extensive manufactories, which 
find splendid sites on land which has been raised above 
tide by material dredged from the channel. There are 
also admirable facilities for the economical shipment 
of freight Shipbuilding, lumber yards, iron works, 
the handling of coal and other heavy products, are 
concentrated on the banks of the new channel. The 
added value of the reclaimed ground amounts to many 
times the cost of the improvement, which up to date 
is $2,450,000. The first appropriation for the improve- 
ment was made in 1874, and amounted to $20,000. The 
scheme is now but partially complete. Two stone 
jetties start from the deep waters of San Francisco 
Bay and extend, the north one 13,000 feet, and the 
south jetty 10.000 feet, in parallel lines, 800 feet apart. 
The jetties. or training walls, are composed of stone, 
and between these walls a channel 20 feet in depth 
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and 300 feet in width, has been dredged. The total 
length of the harbor is 19,000 feet, and at the easterly 
terminus a tidal basin 300 acres in extent has been 
deepened, so as to afford a safe harbor for accommo- 
dation of ships out of commission or laid up for the 
winter 

From the channel alone 647,715 cubic yards were 
raised by dredging, and deposited on the shores’ Sev- 
eral thousand acres have been thus reclaimed. The 
first scope of the Oakland Harbor improvement was 
greatly below present realizations. The jetties have 
been raised several feet, and a strong movement has 
been inaugurated to increase the channel to a width 
of 500 feet at the present depth and to extend its 
length to double its present dimensions. 

The material through which the channel was 
dredged consists of mud, sand, and a hardpan. Be- 
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tween the jetties deposits of hardpan were met with; 
but the rotary cutter of the hydraulic dredger found 
no particular difficulty in breaking into this mater- 
ial. The hydraulic dredger used in late years meas- 
ures 120 by 40 feet, with engines of 400 horse power 
and with a suction and discharge pipe 20 inches in 
diameter. Depending upon the character of material, 
its capacity ranges from 1,000 to 5,000 cubic yards 
per day. 

On the east side of San Francisco Bay the shallows 
extend from 
the shore line 
fully two 
miles. Upon 
this flat the 
currents from 
the rivers dis 
charging into 


driven by pre 
ing we 

winds In 
time of flood, 
these river wa 
ters are full 
of sediment, 
which is de- 
posited when 
the compara- 
tively calm 
areas of the 
lower bay are 
reached The 
ferry landings 
on the east 
shore are of 
great length. The Oakland pier is fully two miles in 
length, and the one at Alameda nearly twice as long. 
Both are of pile work, which suffers terribly from the 
destructive ravages of the teredo. Gradual progress has 
been made in filling in the trestles, especially on the 
Alameda pier, which runs directly on one side of the 
new channel The material for filling is obtained 
by dredging from the estuary and utilized for making 
a solid roadbed for the railroad tracks. A space 9,000 
feet long and 150 wide to a depth of 10 feet was 
recently fied in this way. A bilkhead was built on 
each side of the track, and into this space a pipe 20 
inches in diameter, extending from the dredger, 5,700 
feet distant, and supported by pontoons and piles, dis- 
charged a continuous stream of gravel and water, 
until the present solid roadbed of solid material was 
formed. The Oakland Harbor improvement has proved 
of even greater value than anticipated The works 
are in charge of Col. H. E. Heuer, of the U.S. Corps 
of Engineers ; 

—_—_— e+ ore 
CURIOUS LOCOMOTIVE EXPLOSION. 

The accompanying illustrations are reproduced 
from photographs of an. unusual railroad wreck which 
occurred to a local passenger train on the Denver 
& Rio Grande Railway, between La Veta and Cuchara, 
Colo. The disaster was due to the rupture of the 
boiler at the junction of the barrel and the firebox. 
The train consisted of a locomotive, ten freight 
cars, and a passenger coach at the rear, in which 
were some twenty-five passengers. The explosion oc 
curred when the train was about one mile distant 
from La Veta station The engineer and the fire- 
man were instantly killed, and the concussion was so 
violent that buildings a mile distant from the track 
were severely shaken, and the noise of the explosion 
was heard at points twenty miles away, where it was 
supposed that an exceptionally heavy mining blast 


had been set off The body of the engineer was 
found between 500 and 600 feet distant from the track 
and mutilated beyond recognition fhe engine, as 


will be seen from the illus 
tration, was completely 
wrecked. The upper sheet 





of the firebox was torn 
entirely loose from the 
boiler, and thrown a dis- 
tance of over 600 feet to 
the right, landing on 
ground which was about 
50 feet above the level 
of the track The force 
of the explosion was suf- 
ficient to strip the boiler 
entirely from its seating, 
and the barrel was driven 
forward with a rocket-like 
action along the ground, 
plowing a deep furrow at 
the left of the track for a 
distance of 125 feet. The 
blast was also sufficient to 
tear the body of the tender 
loose from its frame ana 


throw if around at right 
angles to the track, as 
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shown in the accompanying illustration. The first 
car behind the tender was overturned and landed bot- 
tom up, to the left of the track, while the second and 
third cars were thrown over to the right. One of our 
illustrations shows the point at which rupture took 
place in the boiler. It will be seen that the firebox 
is entirely gone and the tube-sheet and tubes are ex- 
posed, showing the staybolts eithtr ruptured or pulled 
out. Several staybolts, we are informed by our corre- 
spondent, were found to be eaten through and others 





almost through by the action of the alkali in the 
water. 

* —>+o+e> gee 
A LOCOMOTIVE CURIOSITY. 

There has just been withdrawn from service in 
England one of the oldest locomotives in existence. 
Up to a few weeks ago this engine, which was con- 
structed in 1846, was regularly employed for hauling 
mineral traffic upon the Barrow-in-Furness Railroad, 
which was one of the first railroads in England, having 
been opened for traffic for considerably more than 
half’ a century The total length of this railroad 
is only 170! miles, yet it is one of the most profitable 
lines in the United Kingdom, a fact due to a large 
extent to the heavy mineral traffic that it carries. 

This engine, officially known as “Number 3,” but 
familiarly styled “Old Coppernob.” from its curious 
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firebox, which is built of copper and is dome 
shaped, is the survivor of three similar engines 
that were built in the early ‘40's for this railroad, 
though the two previous engines were somewhat 
smaller. The cylinders are 14 inches in diameter, 
with a 24-inch stroke. The steam pressure was 120 
pounds per square inch. The heating surface of the 
tubes is 805 square feet, and of the trebox 49 square 
feet. The total weight of the engine and tender in 
working order was 32 tons 8&8 hundredweight. Tl! 
wheels at 
four coupled 
4 feet 9 inches 
in diameter on 
the tread, and 
the engine 
frames are of 
the frame type 
with upper 
and lower 
members. The 
axle boxes are 
made of gun- 
metal and the 
motion is of 
the curved link 
type. The boil- 
er is li-feet 2 
inches long 
and 3 feet 6 
inches in di- 
ameter The 
boiler plates 
are made of 
Low Moor iron 
throughout 
with the exception of the firebox, the barrel being 
made up of three rings. 

A curious feature of the tender of the engine is 
that the under frame is constructed entirely of oak. 
The tender ‘has a water capacity of 1,000 gallons. 
Although ‘this old locomotive has been regularly run- 
ning for over 53 years, when withdrawn from service 
it was found to be thoroughly strong and perfect in 
every respect. The working parts were in _ first- 
class condition. Although old-fashioned in design 
and pattern, it was a very serviceable engine, and 
an idea of the serviceableness of this type of loco- 
motive may be gathered from the fact that the 
same company has several other similar “copper- 
nobs,” though of a more recent date, still running 
upon its system. 

Now that it has been withdrawn from active service 
the locomotive is to be placed in a well-merited place 
of honor. The railroad company are having a special 
glass-covered case erected in a prominent position at 
their Barrow terminus to accommodate the relic, and 
it will constitute an interesting memento of the early 
days of the railway era and also form a striking con- 
trast with the fleeter and more powerful locomotives 
of to-day. 

- ->+oe +> 
Use of Old Wooden Pavins Blocks, 

An ‘ingenious use has been found for the discarded 
wood blocks with which the London streets are paved. 
The woods employed for this purpose are the karri 
and jarrah woods of Australia, which, owing to their 
density of grain and extreme hardness, are peculiarly 
adapted for paving purposes. This wood, owing to 
these characteristics, is familiarly styled “ironbark.” 
Hitherto when a street was renewed the old wood 
blocks were sold at a low figure to the poorer classes, 
and in some instances were given away to those who 
cared to carry them away They are, however, now 
being put to a new use. The wood blocks are in re- 
ality only surface damaged. The inside is as hard 
and as durable as it was when first laid down. Real- 

izing this feature, sev- 
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eral toy manufacturers 
throughout the country 
approached the authorities, 
and now purchase all those 
blocks which are not dam- 
aged in the process of being 
torn up, for the purpose of 
making the cheap toys out 
of them. The wood is 
bought at a low figure, and 
by means of special ma- 
chinery that has been 
laid down the outside is 
trimmed off and the re 
maining portion converted 
into sme !? vs. The wood, 
owirg o ics «trong nature, 
is ‘ellenuUy suited for 
th « purpose; and owing to 
the fact that the raw ma- 
terial is purchased = so 
cheaply the home manu 
facturers are in a- posi- 
r tion to undersell consider- 
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ably the foreign competitors. Hitherto Germany has 
enjoyed a monopoly in the English toy market. Even 
cheap labor cannot place the toys upon the market at 
the same price at which the English manufacturer is 
selling his products, and at a highly satisfactory 
profit to himself. 
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ROLLING LIFT BRIDGES. 
BY WALDON FAWCETT. 

The rolling lift bridges which have been constructed 
during the past few years in Chicago and at other 
points in the United States constitute so distinct an 
advance over the types of movable structures hereto- 
fore utilized in spanning navigable waterways as to 
have aroused deep interest abroad; and the favorable 
verdict upon their claims for superiority indicated by 
the arrangements for the installation of similar bridges 
abroad is particularly significant in view of the fact 
that the most distinguished European engineers have 
for more than half a century wrestled with the prob- 
lem. of accommodating the highway traffic over con- 
gested waterways such as the Thames River. 

The essential requirements of a movable bridge 





are many in number; a fact which, of course, lends 


interest to the solution of the engineering problems 
involved. In the first place, the bridge must be abso- 
lutely safe for all traffic crossing it and for traffic 
using the navigable gateway, and its mode of opera- 
tion must be such as to cause the least possible delay 
both to the traffic crossing it and that using the water- 
way. Then there are other considerations, such as 
the desirability of providing the widest possible 
navigable channel, the non-encroachment on the dock 
space adjacent to the bridge, and, finally, the matter 
of economy of operation, 

The original movable bridges which are of any 
interest from an engineering standpoint are what are 
known as the medi@val pivot or trunnion bascule 
bridges, which were used to span the moats surround- 
ing fortresses or castles and which, when closed 
effectually, shut off communication. These bridges 
either revolved upon hinge pivots or trunnions in a 
vertical Girection or were counterbalanced on the 
principle of the seesaw. During the first half of the 
century which has just closed a number of pivot 
bascule bridges were built, the spans ranging from 
20 to 60 feet. The year 1869 saw the completion at 
Copenhagen, Denmark, of the largest bascule bridge 
which had, up to that time, been constructed. The 
bridge, which had a total width of 31 feet, consisted 
of two movable leaves operated by hydraulic power 
and gave a clear channel of nearly 57 feet. Some nine 
years later the honor of ranking as the largest bridge 
of this type passed to a structuré erected at Rotter- 
dam, Holland, which had a total width of 34 feet and 
gave a clear channel of over 75 feet. This continued 
to be the largest pivot bascule bridge until the erec- 
tion of the Tower Bridge at London. 

The development of the pivot: bascule bridge led 
directly up to the invention of the rolling lift bridge, 
the latter type having been devised just as the Tower 
Bridge at London was nearly completion. The famous 
London structure was commenced in 1885 and com- 
pleted in 1894. It provides a waterway 200 feet in 
width, and cost, all told, more than $4,000,000. The 
advance which has been made in movable bridges of 
late years could not, perhaps, be better illustrated 
than by comparing the Tower structure with a roll- 
ing lift bridge of even greater span at the entrance 
to the Grand Central Station at Chicago. The weight 
of the tron and steel in the London bridge is 14,000 
tons, while that in the Chicago bridge is but 2,250 
tons, and the entire cost of the latter was $126,000, 
less than the cost of the operating machinery alone of 
the Tower Bridge. 

Only three types of movable bridges have been ex- 
tensively used: First, the hinged, pivot or trunnion 
bascule bridge; second, the rolling lift or bascule 
bridge, the newest type; and, third, the swing bridge, 
commonly denominated “drawbridge,” which has been 
in general use for years past by railroads all over the 
country. The invention of the rolling lift bridge grew 
out of the requirements of the Metropolitan West 
Side Elevated Railroad, which sought a way.to carry 
the traffic of their four tracks across the Chicago 
River so as to enter the business center of Chicago. 
Various obstacles prevented the erection of a swing 
bridge and objections equally insurmountable pre- 
cluded the possibility of operating satisfactorily a 
pivot bascule bridge patterned after the Tower struc- 
ture in London. When it became apparent that the 
problem was to prove a grave one, William Scherzer 
set to work upon it and ultimately evolved the idea 
of the present rolling lift bridge. 

The mode of operation of the rolling lift bridges is, 
as will be seen from the accompanying illustrations, 

: simple. Upon the approach of a boat, the 
bridge seemingly splits across the middle and each 
half rears itself upright on the bank on which its 
shore end is resting. The two great advantages 
claimed for the rolling bridges, aside from economic 
considerations, are found in the fact that since -no 
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center pier is necessary for the support of the struc- 


ture the entire navigable channel is available and is 
unobstructed for the passage of vessels, and in the 
form. of construction which enables the rolling lift 
bridge to act as a barrier when opened for the pass- 
age of vessels, thus closing the roadway and prevent- 
ing the accidents which have been caused in years 
past by trains running into open “draws.” 

One of the most recent demonstrations of the utility 
of the rolling lift type of bridge is found in the evi- 
dence that a number of contiguous railroad tracks 
may be carried across a waterway by the construction 
of single or double track bridges placed side by side. 
These bridges may be coupled together when it is 
desired to operate them as one bridge, or each 
bridge may be equipped so as to be operated 
separately. The firet six-track movable _ bridge 


‘ ever constructed was completed in 1899 at the 


South Terminal Station in Boston, the largest 
terminal station in the world. The Boston bridge 
consists of three double-track spans, which may be 
operated jointly or as one span. Still more remark- 
able is the eight-track bridge which has been but 
lately completed to form a crossing at Campbell 
Avenue, in Chicago, over the Chicago Drainage and 
Ship Canal, which is to form a connecting link in a 
navigable waterway between the Great Lakes and the 
Gulf of Mexico. 

Electric power is used in the operation of rolling 
lift bridges, but the force required is surprisingly light 
in view of the fact that the movable spans are per- 
fectly counterbalanced and roll or rock with a min- 
imum amount of friction. Trials have proved that 
less than twenty seconds is required for the complete 
operation of opening and closing the spans of one of 


the largest bridges. In the case of the large bridge at. 


Boston, previously mentioned, each double-track span 
is operated by means of a 50 horse power electric 
motor, and the bridge is usually opened or closed in 
less than 30 seconds, including the time required for 
locking or unlocking. Moreover, the entire bridge is 
operated by one man. 

A most interesting record is that of the Rush Street 
Bridge, at Chicago, said to be the most active mov- 
able bridge in the world. During an average season of 
lake navigation comprising a little over eight months 
this bridge is opened between 10,000 and 11,000 times, 
or fully forty times every twenty-four hours. Yet 
the power expense for the operation of this bridge by 
electricity does not exceed 67 cents a day. Over an- 
other rolling lift bridge in Chicago the passage of 
trains aggregates 1,200 daily. 

A novel plan has been followed in order to make 
the rolling lift bridges more rapid in movement and to 
insure absolute safety of the working parts, even in 
the event of an accident to the operating machinery. 
The movable leaves comprising a bridge are so counter- 
weighted that they are at rest when opened at an 
inclination of about 40 degrees instead of in the 
horizontal position which they occupy when closed. 
Thus, as soon as the locks are withdrawn the leaves 


will, without the application of any power whatever, 


roll back and upward and open a channel of sufficient 
width for the passage of vessels. 

The rolling lift bridge moves by means of a large 
circular wheel rocking upon a perfectly smooth and 
level track, and, in localities where the waterway to 
be crossed is comparatively narrow, bridges have been 
constructed with but a single leaf or span. It is 
claimed that one of these rolling lift bridges when 
open is more stable against wind pressure than the 


_ Eiffel Tower or the Park Row building in New York 


city. The engineers admit that larger stresses are 
safely carried by the substructures of the Forth 
Bridge and the Brooklyn Bridge than will ever in 
all probability have to be carried by the substructure 
of the longest span rolling lift bridge which is likely 
to be constructed, but they contend that were a span 
longer than either of the above required, sufficient sub- 
structure, counterweight and machinery could be pro- 
vided to open or close the span. With a view to 
developing the artistic and monumental possibilities 
of rolling lift bridges some very handsome designs 
have lately been prepared. In such structures the 
counterweight and operating machinery will be in- 
closed and protected by monumental masonry. 
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The first International Congress of Petroleum was 
held in Paris in 1900, and the second has been fixed for 
1902, at tharest. The permanent commission which 





was formed at the Congress of 1900 has its seat at 
Puris, and is constituted as follows: President, M. Ed. 


Lippmann, former president of the Société des 
Ingénieurs Civils of France; vice-president, M. Van 
Zuylen; general secretary, M. P. Dvorkowitz; assist- 
ant secretary, M. Neuburger, 37 rue Scheffer, Paris, to 
whom communications may be addressed. M. Dvor- 
kowitz has lately founded at London a petroleum insti- 
tute. This new establishment is designed for the 
uniting and studying of all matters relating to the 
geology, extraction, chemistry and manipulation of 
petrcleum and its derivatives. 


SEPTEMBER 28, IgOl. 


Gorrespondence. 








The Design of Propellers, 
To the Editor of the ScrentTiIFIC AMERICAN: 

Your comments on the design of propellers in issue 
of September 7 correctly sums up the present situation 
of the subject. 

Years ago, when Rankine enunciated the theory of 
propulsion that a vessel was made to move forward 
by the propeller moving a mass of water in the oppo- 
site direction, and the larger this mass and the slower 
its velocity, the more economical would be the per- 
formance of the propeller, it became the custom to use 
propellers of large diameter and small pitch ratios. 
But experience taught that for a given case it was 
just as easy to have a propeller too large as too small 
in diameter, and that very small pitch ratios were 
extravagant in the use of power. When this fact 
was becoming recognized the writer pointed out that 
there was another factor which entered largely into 
the matter of propulsion, and which made the subject 
even more complicated and difficult to comprehend— 
it is that of the inertia of the water acted upon, or its 
resistance to being put in motion by the propeller. 

The notion of a propeller churning the water, when 
revolving at a high speed, when properly designed 


‘and applied, should be exploded by this time, because 


it will not do so even when the vessel is made fast; 
but in this latter case it will simply act as a pump 
receiving the supply water at its forward end and 
discharging at the opposite. The only time when 
there is any likelihood of churning is when it is so 
situated that it cannot receive an adequate supply 
of water at its forward end. 

Experience with propellers taught contrary to gen- 
eral belief at one time that very long screws were 
not efficient. In the case of propeller pumps it was 
found that by dividing a long screw into several 
shorter ones and situating them some little distance 
apart on the shaft that a better performance was 
secured. Here, then, we have some explanation of 
the good performance of the propellers of turbine 
vessels. They are favorably situated to receive their 
supply water and each separate propeller on the shaft 
acts as an independent one. 

The field for improvement in screw propellers by 
any change in their configuration is extremely lim- 
ited. But there is one direction in which a promising 
opportunity is presented for improvement in propul- 
sion, and it is somewhat surprising that it has not 
received more attention than it has. 

It is to utilize the energy in the water discharged 
by the propeller which is now allowed to go to waste. 

A great many persons, even some fairly informed 
in marine engineering, cannot comprehend how any 
considerable loss takes place in this particular. 

Let it be understood that the action of a screw pro- 
peller in driving a vessel is the reverse of a turbine 
wheel in driving a mill. In the case of the latter 
the object to be accomplished is to transmit through 
the shaft the power contained in the water flowing 
to the wheel and to have it absorbed in moving the 
machinery of the mill. In doing this a mass of water 
flows to the wheel with a velocity according to its 
gravitation and is discharged with a much less veloc- 
ity. The energy due to this difference is that avail- 
able for the work of the mill. 

In the case of a propeller driving a ship, eliminating 
the factor of inertia before referred to, the water 
which it acts upon is at rest and-it is necessary to 
give the water motion in order that the reactionary 
effect may furnish the thrust to move the vessel. To 
accomplish this the power developed by the engines 
is transmitted through the shaft to the screw which 
operates on the water, then discharges it with an 
accelerated velocity, action and reaction being equal; 
it is the reaction of this discharged water that fur- 
nishes the thrust to drive the ship. Now it is evident 
that energy is absorbed in moving the vessel and there 
must of necessity be energy in the water discharged 
by the propeller. 

Hence the power of the engines is divided between 
moving the vessel in one direction and a mass of 
water in the opposite direction. 

I. McKim CHASE. 

Washington, D. C., September 16, 1901. 








Work on the by-product coke ovens at the Mary- 
land Steel Company’s Sparrow Point plant has begun. 
They are of a new.type, and cause a saving of the 
tar, ammonia, and gas which is thrown off during 
the process of roasting the coal from which the 
coke is made. Coke for use in the furnaces of the 
company will »e furnished by the ovens and will 
probably also supply coal gas for the use of the 
city of Baltimore. Illuminating gas from by-product 
coke ovens has been used at Everett, Mass., where a 
large coke plant has been in operation for some time. 
It is necessary to treat the gas after it comes from 
the coke. Cheaper grades of coal can be used in 
these new ovens j 
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Automobile News, 

Among the recent Alpine trips in automobiles may 
be mentioned that of M. Anchorena, who made the 
ascent of the St. Bernard. The following is an extract 
from his journal: “Leaving Martigny on the 8th of 
August at 4.o’clock, we arrived at the hospice of St. 
Bernard at 9:45 in the evening. The slope, which is 
very steep after Bourg-Saint-Pierre, is even more ac- 
centuated at the Cantine de Proz. This point is at 
5,550 feet altitude, and the hospice is at 7,600 feet, 
making in round numbers a difference of 2,050 feet. 
As the distance is 4.2 miles, this makes an average 
grade of 10 per cent, but in reality the grade reaches 
as high as 15.5 per cent at some points. We made the 
descent the following day at 2:30. The rear brake 
took fire from the friction caused by this rapid descent, 
and we were obliged to make the remainder with the 
aid of the reversing gear, putting the motor in move- 
ment. The whole distance of. the climb (measured 
by the difference of altitude) is 6,170 feet; Martigny 
is at 1,480 feet altitude and the hospice at 7,400 feet 
as stated above. The motor worked admirably, and 
we were able to make a part of the ascent with the 
second speed. One detail should be noted; the moun- 
tain routes in Switzerland are forbidden to automo- 
biles, and I was obliged on this account to pay a fine 
ot $20. This prohibition results from the danger 
which the encounter of the machines presents to the 
mules, as they become frightened and risk falling over 
the precipices. The ordinary vehicles take 10 or 12 
hours to make the ascent and 6 hours for the descent. 
The route is in good order, except near the summit, 
where there are quantities of loose stone.” 


Military automobiles of different types are now 
being constructed in all the leading countries of Eu- 
rope. Several machines of new designs have lately 
been ordered by the German army. Among these is a 
light six-place vehicle, which has two seats in front 
and the other four disposed on each side of a small 
drawing table, on which maps, etc., can be spread 
out. A second machine is for the use of the artillery 
schools, to ascertain quickly the results of the target- 
ring. A third type resembles the English machine of 
the Simms pattern; it is an armored automobile of 
one place only, protected by heavy steel plates and 
carrying two Maxim guns. According to a circular 
recently issued by the Etat Major, the subject of mili- 
tary automobilism is to be of the first importance. At 
present the automobile is to be used by the artillery 
schools and for the fortified places and depots. As to 
the other types, their value will be best determined 
after the next grand maneuvers. This will no doubt 
be an important test of the military machines, as it 
will be remembered that the Reichstag has voted the 
sum of $35,000 for the purpose. The Russian govern- 
ment is now taking an active interest in the subject. 
It is said that a number of factories are to be erected 
at St. Petersburg toward the latter part of the year, 
under State control, for the construction of military 
automobiles and the different accessories, which up to 
the present had to be imported from other countries, 
especially from France. The British army called 
upon the Automobile Club to furnish several machines 
for this year’s maneuvers, and the call was responded 
to by a number of volunteers, among whom were Mr. 
Mark Mayhew, with a light 7-horse power Panhard & 
Levassor machine; J. Hargreaves, with a 12-horse 
power Daimler, and Mr. Holder, with a 16-horse power 
Napier. These machines were placed at the dispo- 
sition of General Buller for the whole duration of the 
maneuvers, which commenced on the 22d of July. The 
Self-Propelled Traffic Association also furnished a num- 
ber of machines to Capt. Lloyd, Secretary of Trans- 
ports at the War Office, among which were a quad- 
ricycle of the Ariel type and three steam tractors 
made by Thornycroft & Milnes. A novel type of 
military automobile is shortly to be tried upon one of 
the Italian railroads. It is heavily armored, and is 
designed to protect the railroads in time of war. It 
will transport an officer and two soldiers. The motor 
is of the gasoline type, single cylinder, and gives 
7-horse power at 2,000 revolutions per minute. Bess- 
emer steel is used for the armor plating and it is 
expected to carry Maxim guns. The total weight of 
this machine is 3,100 pounds. It will be used es- 
pecially as an advance-guard for the trains, to explore 
the way. 
——>+ +> — 


The British War Office proposes to carry out a series 
of elaborate experiments by the artillery with the 
telemeter The object of this contrivance 
is to locate the position of guns and rifles, which can- 
not be otherwise located owing to the invisibility of 
their discharge. The apparatus is the invention of 
General Gilletta, of the Italian army. The instrument 
denotes the direction from which the hostile firing is 
proceeding, and also records the distance at which 
the firing occurs. The instrument will also be sub- 
jected to a series of severe tests in the forthcoming 
Italian military maneuvers, a number of instruments 
having been specially constructed for this purpose, 


acoustic 
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Electrical Notes. 

Work has begun on the electric railroad between 
Halle and Merseburg, the construction of which has 
been authorized by the Prussian government. The 
total length will be 10 miles. Power will be obtained 
from the River Salle. 

The horse-car lines of New York exceed in length 
those of the rest of the cities of the United States 
combined. It is to be hoped in time that all of these 
feeders to more important lines will become con- 
verted to some electrical system. 


The report of a committee to the Franklin Institute 
on the use of granite as an insulator for electrical 
purposes has been published. Granite chips are cal- 
cined and powdered feldspar and kaolin added with 
water to make a plastic mixture, and the molded 
objects heated to 3,000 deg. F. and glazed. The product 
absorbed 0.76 per cent of water in a year. It crushed 
at 7,000 pounds per square inch; showed a tensile 
strength 900 pounds per square inch; and a sample of 
a size not stated had an insulation resistance of 8 
megohms. 

From information published in the Oesterreichisches 
Handels-Journal, the Vienna-Pressburg line is to be 
constructed within the very near future, for the pre- 
liminary work is completed, and the representatives 
of the government are at present arranging the final 
details, regarding the use of the bridge across the 
Danube and the work to be done at the Hungarian 
end of the line, with Messrs. Siemens & Halske, who 
have obtained the contract, according to which the 
line is to be completed by March next year, and trains 
are to run at intervals of one hour. 


The Central London Railroad’s latest electric loco- 
motive introduced to reduce vibration to.a minimum 
is provided with lighter armatures than those pre- 
viously employed. They run at triple the speed of 
the. former engines, while gearing is used to reduce 
speed to the requirements of the drivers. The com- 
pany also propose to experiment with the multiple 
unit system. For this purpose the trains will con- 
sist of two motor coaches, with four trailers, and al- 
though the total weight of the train will be only 96 
tons, as compared with the 126 tons! weight of those 
at present in service, the seating capacity will be the 
same. 

The capabilities of electricity as a motive force 
for automobiles was recently satisfactorily established 
by the accomplishment of a run from London to Read- 


‘ing and back, a distance of 94% miles, on one battery 


charge. The distance was covered in eight hours. The 
battery utilized was of the Leitner type, devised about 
one year ago for this purpose by Mr. Harry Leitner. 
This record was only one of a number of remarkable 
runs that were undertaken to prove the efficiency of 
the battery. On other occasions the car accomplished 
70, 80 and 85 miles on one charge. During the course 
of the trials a total of 1,837 miles was covered by 
this one car, the units consumed for the purpose 
amounting to 954.8, and the cost on the average 
amounted to about three cents per mile. The car on 
every occasion carried four, and sometimes five, 
passengers 

Consul Mahin, of Reichenberg, reports that an elec- 
tric street railway company has been formed at Carls- 
bad, and negotiations with supply and construction 
firms are invited. Carlsbad is. as yet devoid of any 
kind of public conveyance, except cabs and hotel omni- 
buses, though it has a permanent population of 15,000, 


to which are added between April and October of. 


every year 40,000 or more sojcurners. The city is 
spread out, along the Tep] River, a distance of several 
miles, from the railway station to the Posthof, be- 
tween which points street car communication would 
prove a great boon to the permanent and sojourning 
population. Branch lines on side streets leading to 
the villas and hotels on the adjacent heights would 
also be practicable. Communications addressed to the 
Elektrische Strassenbahngese]lschaft, Carlsbad, Bohe- 
mia, would reach the promoters of this project. 


The Municipal Council of Guyaquil has recently 
granted to a syndicate a charter authorizing the con- 
struction of an electrical tramway system in that city 
of some 50,000 inhabitants. The charter permits the 
use of any of the streets of the city, and provides for 
the construction of a new race course, including a 
bicycle track, in the suburbs of the town. It also 
grants the use of electricity for lighting and power. 
The concession runs for thirty-five years the end 
of which time the tram and race course will revert to 
the city without compensation. At present Guayaquil 
has a very poor mule-car system, despite which divi- 
dends have been superb—25 per cent annually for a 
number of years past. The principal streets of the 
city are lit by gas of an inferior quality—some sections 
by kerosene lamps. The mule-car system will prob- 
ably be bought cut and absorbed by the new company, 
which is now seeking capital in the United States. 
The matter is worth the attention of those interested 
in this line of business. 
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Engineering Notes, 
Steel sleepers will be manufactured near St. Peters- 
burg for Russian railroads, ; 


Experiments with acetylene for lighthouse use have 
been carried out at Genoa. The acetylene light was 
seen at a distance of 40 nautical miles from Genoa, 


The weight of electrical machinery in proportion 
to its output has been studied by Herr Seefehiner. 
The result of his observations, which he has collected 
from eighteen different sources, tends to show that up 
to a certain size the weight of materials per unit of 
power decreases rapidly with increasing capacity, but 
for higher capacities the weight per unit of power is 
very nearly constant. 


A French syndicate has been formed for the pur. 
pose of mining iron and coal in the vicinity of Dover, 
England. Extensive mining rights have been acquired 
in the Alkham Valley, in the south of Kent, and not 
far distant from Dover. The boring is to be under- 


taken by French laborers under the supervision of 


skilled engineers from the Pas de Calais. A new Amer- 
ican diamond’ drill is being erected for the work. Kent 
is very rich in iron ore, and at one time was the prin- 
cipal iron-producing district in Engitand. At various 
parts of the country may be seen closed iron mines. 
The reason for their abandonment was the scarcity 
of coal, but at Dover and at other places rich seams 
of coal have been discovered beneath the iron ore 
strata, so that there is every possibility of the iron- 
mining industry in this part of England being re- 
vived, 

The Egyptian government has granted concessions 
to an English firm for the mining of turquoises in the 
Sinai Peninsula. It is not proposed to open any new 
mines at present, but simply to rework the abandoned 
mines at Maghara and Sarakan. From the hiero- 
glyphics upon the rocks in the district it appears 
that the ancient Egyptians originally opened thete 
mines, and until recently they were worked in a 
spasmodic manner by the Bedouin Arabs. The Hng- 
lish company proposes to install a modern mining 
plant and to engage Bedouin labor. This peninsula is 
now the only district in the world from which tur- 
quoises of the finest water may be obtained. The 
Persian mines, which have hitherto supplied the 
world’s market in this direction, are rapidly becoming 
exhausted, but this peninsula is peculiarly rich in these 
stones. 

A new method of burning liquid fuel has been de- 
vised by Messrs. Muirhead & Coy, a firm of electrical 
engineers of Beckenham, London, It is called the 
hydroleum system, and by means of it all descrip- 
tions of liquid hydrocarbons from petroleum to the 
various tars and tar refuse are consumed with an 
entire absence of smell and smoke. The burner com- 
prises a combined feed of steam and oil, or refuse, and 
the vapor of these two is concentrated upon en incan- 
descent fire brick, upon striking which the combined 
steam, by means of the intense heat, is divided into 
oxygen and hydrogen, and these combining with the 
carbon are ignited and passed through the boiler. So 
perfect is the combustion, and so intense is the heat 
that is generated, that a considerable economy is 
effected in the consumption of the fuel for boilers of 
every description. Tests with a 50 horse power Horns- 
by boiler have shown that 15 pounds of water are 
evaporated by the consumption of 1 pound or tar 
refuse, whereas with the same quantity of steam coal 
only 9 pounds of water are evaporated. The Ad- 
miralty have examined the process and intend to ex- 
periment with it in the navy. 

M. Raoul Pictet, the famous Swiss inventor and 
chemist, has effected a remarkable discovery concern- 
ing the manufacture of oxygen upon an extensive scale 
for commercial purposes. The inventor has been en- 
gaged for three years upon this invention at his 
laboratory in Geneva, where he is a professor of chem- 
istry and physics. When the process was satisfactorily 
perfected to permit of experiments being conducted 
he went to Paris and was persuaded to visit Dr. Drey- 
fus, the celebrated chemical expert, of Manchester, 
England. When the inventor had laid the seope of his 
idea before Dr. Dreyfus the latter, realizing its tre- 
mendous possibilities, sought the assistance of several 
experts in the steel and chemical industries, and ar- 
rangements were then advanced for experimenting 
upon an elaborate scale with the invention. For this 
purpose an extensive plant has been erected at the 
works of Messrs. Galloway, the famous Manchester 
boiler makers. The invention consists in obtaining 
oxygen from the atmosphere by physical means and 
not by the chemical process at present in vogue; but 
the process is so simple that it will not cost more than 
one cent to obtain two cubic feet of oxygen. It will 
be applied to the metal and chemical trades, lighting, 
and public health. The oxygen will be mixed with 
water gas, and a much more brilliant illuminant will 
be obtained at a much cheaper price. It possesses 
great heating properties, and for this purpose will be 
peculiarly adapted for smelting various mineral ores. 
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FOSTER’S FOG SIGNALS. 

The problem of safety from collision at sea has 
rightly been divided into three parts: First, to pre- 
vent the collision; second, to save the ship fn case 
of collision; third, in case the ship must be aban- 
doned, to save the passengers and crew. Foster's sys 
tem of fog-signaling aims to reach the root of the 
matter by preventing the collision, and so to make 
provision for the second and third parts of the prob- 


Scientific American, 


east, for instance, being one long and one short, while 
west is one short and one long, so that if you learn 
half the code you know the other half. 

The full code is as follows: One long blast, the 
signal you hear is north of you; one short blast, it is 
south of you. Two long blasts, signal is northeast; 
two short blasts, it is southwest. One long and one 
short, it .is east; one short and one long, it is west. 
One long and two short, it is southeast; two short 





FALKNER ISLAND, LONG ISLAND SOUND, SHOWING FOG-SIGNAL STATION. 
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lem unnecessary. This is accomplished by means of 
a signaling apparatus which not only warns approach- 
ing vessels that they are in close proximity, but 
enables each to tell the other its exact compass bear- 
ing from the other, and also the course it is steering. 
The same apparatus can be used for communicating 
by the Morse code during fogs. 

The great difficulty with sound signals, as dis- 
tinguished from light signals, is that they cannot 
be located with accuracy. If the fog signals were as 
easily located as the lights, navigation would be as 
simple in thick weather as it is at night 

The Hamilton-Foster. system of fog-signaling is 
designed to overcome this difficulty by making the 
sounds of such a character that they shall announce 
with certainty to any person within hearing distance 
the exact direction from which.the warning sounds 
come. 

This is accomplished by the use of a sound director 
or megaphone, which concentrates and projects various 
signals first in one direction and then in another, com- 
bined with an apparatus for varying the signal accord- 
ing to the direction to which it is sent. Any passing 
vessel must hear one of these sounds more clearly 
than the others, and the signal which it hears most 
distinctly tells it the exact direction from which the 
soun. comes. 

oxperiments made by the Lighthouse Board of the 
United States have shown that when a vessel is oppo 
site one of the megaphones the sound sent out by that 
megaphone is overpoweringly greater than the sound 
from any of the others, and that at a distance of more 
than a mile it is impossible to hear any of the sounds 
except those sent by the megaphone which is pointed 
directly toward the listener. 

The apparatus is in the form of a single auto- 
matically revolving megaphone, which turns to each 
of the eight points of the compass in turn, west, north- 
west, north, etc., and gives a signal for each point 
by means of a simple code of long and short blasts 

All the signals which signify the general direction 
of west begin with the short blast, while all those 
signifying the general direction of east begin with a 


long blast Opposite points have g¢pposite signals, 


® a 





FOG SIGNAL PLANT, FALENER ISLAND. 


and one long, it is northwest. When the apparatus is 
placed upon moving vessels for the purpose of avoid- 
ing collisions it is so constructed that the megaphone 
can be easily turned, so as to give the proper signals 
no matter how much or how often the vessel changes 
its course. To accomplish this, a pointer on a dial 
representing a compass is shifted so as to agree with 
the course steered. If the vessel’s course is W. S. W., 
for instance, the pointer is simply put on that mark 
on the dial. 

As the vessel proceeds upon her course she blows 
her signals auto- 
matically, giving 
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Morse code, but the messages sent are inaudible to any 
vessel but the one toward which the megaphone is 
directed, so that men-of-war might send messages 
which could not be heard by an enemy. 

When ‘placed upon a lighthouse, this apparatus is 
particularly useful to small boats that may be caught 
in a fog without a compass, because, if the sailor 
knows the course he should steer from the lighthouse, 
he can get into the range of the proper signal and keep 
in it until he arrives at his destination. With the 
present system of signaling it is a common thing for 
a small boat without a compass to be aware that there 
is a fog signal blowing on the port hand, for instance, 
but quite impossible for the sailor to tell whether 
he is on the north, south, east dr west side of that 
signal; therefore, he has not the slightest idea of 
which direction he ought to take in order to reach 
port. 

This apparatus was erected at Falkner’s Island, on 
Long Island Sound, and thoroughly tested by a special 
committee appointed by the Lighthouse Board at 
Washington. The report of the committee was so 
favorable that the United States government imme- 


diately purchased the apparatus as it.stood, and. 


asked Congress for an appropriation. for the erection 
of similar fog signals at other points. 

The Canadian government have aiso purchased the 
apparatus, and are erecting a signaling station at 
Fame Point, in the Gulf of St. Lawrence. 

+> -o-e 
Tycho Brahe’s Tomb Opened, 

On the occasion of the three hundredth anniversary 
of Tycho Brahe’s death the Prague Town Council ¢>- 
cided to gather together the remains.of the celebrated 
astronomer, which were in the Teyn Church, and bury 
them anew. Under the guidance of Mr. Herlein this 
operation was begun. After having lifted the stone 
block on the monument, which is situated near th» 
first column in the nave, and which bears a full- 
length effigy of the great astronomer, a semi-colla; ‘| 
arch was found, and on removing the stones t\ ) 
mouldering coffins were seen. On the following dé.- 
a committee met to determine whether these bodies 
were those of Tycho Brahe and his: wife. Two work- 





any other vessel 
which may be in 
the neighborhood 
exact information 
as to her position 
As the revolving 
megaphone in its 
circuit points to- 
ward the bow of 
the vessel upon 
which it is placed, 
it blows a supple 
mentary signal of 
different charac 
ter, such as the 
whistle of the 
smokestack which 
shows that the 
megaphone is then 
pointing directly 
toward the course which the vessel is steering. If 
this course signal immediately precedes or follows a 
compass signal, it gives the vessel’s course If the 
megaphone signals “east,” and the whistle imme- 
diately follows, showing that the megaphone is pointed 
over the bow, the vessel must be east of you, and its 
course must be a little north of west. 

Men-of-war use this apparatus to enable the vessels 
of a squadron to maintain an exact position with 
relation to one another on the darkest night, without 
having to show a light of any kind. During blockades 

a vessel could in- 
dicate its position 
to the commodore 
at night, and the 
signals would be 
quite inaudible on 
shore, as the 
megaphone would 
not be pointed 
that way. In fog 
gy weather a fleet 
could proceed in 
regular order, 
each vessel in line 
advising the next 
one of its exact 
position. 

A very simple 
attachment to the 
signaling appar- 
atus enables ves- 
sels to communi 
cate with one an 
other by the 








HAMILTON-FOSTER FOG SIGNAL WITH FIVE FOOT MEGAPHONES. 


men with candles descended into the vault and re- 
moved the débris which covered the coffins, the wood 
of which was quite rotten and fell to pieces at every 
rough touch. About 10 A. M., the lid of the first coffin 
was free to be removed, It was a surprising sight 
that met the eye; the body in the coffin was a wonder- 
ful likeness of the effigy on the monument. The head 
was slightly turned to one side, the bones of the face 
and the peaked Spanish beard being well preserved. 
The head was covered with a skull-cap, and the neck 
was surrounded by a Spanish ruff, which, like the 
remainder of the clothing, had suffered little during 
the three hundred years since Tycho Brahe was laid 
in his last resting-place. The feet were shod in long 
cavalry boots reaching up over the knee. That the 
body was Tycho Brahe’s was also seen from the ab- 
sence of the nose. Tycho lost this organ in a duel, 
and wore a silver one in its place. Among the rub- 
bish was found a silver wreath and spray of flowers. 
The construction of the grave was rather remarkable, 
the stones being laid loosely over one another. This 
is all the more astonishing, seeing Tycho Brahe was 
buried with great pomp and honors; but it is sup- 
posed that the vault broke down during the restora- 
tion of the church in 1721. 


—_—— - --+~> + e+ a 


The Fire Department of New York city has great 
difficulty in keeping the fire alarm telegraph system 
in order owing to the rapid transit operations. The 
inspectors recently reported that more than three 
hundred fire boxes were out of order. Temporary re- 
pairs were made, and the wires are now in working 
order. It is needless to say that the city was in great 
danger during the time these wires were out of order. 


























SEPTEMBER 28, IQOI. 


FOOLHARDY ATTEMPTS AT PASSING THE WHIRLPOOL 
RAPIDS ‘ ' NIAGARA. 
BY ORRIN E. DUNLAP. 

On July 9, 1900, Peter Nissen, of Chicago, made a 
trip through the whirlpool rapids of Niagara in a boat 
of his own construction. On Nissen’s return home 
he conceived the idea of rebuilding his boat in order 
that he might take a series . 
of soundings close to the 





falls and also in the whirl- 
pool. On this new craft he 
expended much time and 
labor, and at this writing it 
is at Niagara Falls in readi- 
ness for another trip, which 
is scheduled to take place 
while we are on the press. 
Before approaching the 
whirlpool Mr. Nissen will in- 
vestigate the mysteries of the 





waters in the gorge between 
the falls and the rapids, and 
he hopes to be able to obtain 
data in regard to the river 


bottom that will be valuable 


in connection with this 
sirange river, which has al 
ways commanded the atten- 
tion of geologists and scien- 


It is Mr. Nissen’s idea 
that in his craft he can ap- 
proach very close to the sheet 
of falling water and 


tists. 


there 

take soundings that will tell to what extent the great 
downpour of water is affecting the bottom of the river. 
He expects to go much closer than any human being 
has yet approached the great Horseshoe, and at the 
point where it breaks over the shelving precipice, he 
hopes to sound the bottom. 

The length of Mr. Nissen’s boat is 21 feet, while it 
has an outside beam of 4 feet and a height of 6 feet 
6 inches. The present boat is claimed to be the 
smallest full-decked steamer in the world. In 
shape it somewhat resembles a whaleback. The 
wood used in the construction of the boat is oak, 
elm and pine. The deck is of oak and pine. The 
total weight of the boat is between four and five 
tons. The wooden keel has an iron weight or 
additional keel attached which weighs about 2,100 
pounds, as compared with the iron keel of 1,250 
pounds of last year’s boat. The only part of the 
old boat that shows in-the new boat is the stern- 
Eleven new ribs have been added, and new 
parts substituted for old parts. 

At the port of Chicago the boat is registered as 
the “Fool-Killer,” a pleasure launch, and Nissen 
by the papers is allowed to carry two people, which in- 
cludes the crew. Amidships the new. boat is a foot 
higher than the boat of last year, but it is of the 
same height at the stem and stern. It draws nearly 
four feet of water. It is painted red at the bottom 
to the water line, and white above that point, two 
streaks of natural oak being on each side near the 


post. 








BOW VIEW OF WISSEN’S “ FOOL-KILLER 1.” 
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top and about a foot apart. Examining the boat from 
the exterior one sees two deadlights, or windows, set 
about eight feet back from the stem, one on each 
side of the engine room. The glasses are about 


4 inches in diameter and of heavy plate, afford- 
ing ample light to look about the engine room. 
They are set about 10 inches below the deck. The 
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cork to support the boat in case of springing a leak. It 
is understood that the craft has been tested and it was 
found that it is impossible to sink the boat even though 
it is full of water. In running the boat Nissen occupies 
a bench on the starboard side of the engine. Facilities 
for making soundings are afforded by a sounding pipe 
4 inches inside diameter extending from a point above 
the water line in the engine 
room through the bottom 











THE “FOOL-KILLER II.,” BUILT TO NAVIGATE THE WHIRLPOOL RAPIDS OF NIAGARA—THE 


SMALLEST FULL-DECKED STEAMER IN THE WORLD. 


rudder of the boat is of wrought iron, and has two 
heavy wrought iron hinges that are bolted through 
the sternpost. The cross-section of the steel heel- 
plate is 1% inches by 5 inches. It forms an exten- 
sion of the keel. The lower end of the rudder runs 
through this heel plate. “ 

The propeller is four-bladed and 28 inches in di- 
ameter, quite large enough for a 40-foot boat. It isa 
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DIAGRAM SHOWING ARRANGEMENT OF THE 
“ FOOL-KILLER II.” 


high-speed wheel with an unusually short pitch. It 
will be recalled that when Nissen’s boat passed out 
of the whirlpool last year it lost the rudder, propeller 
and iron keel before it reached Lewiston. Nissen’s 
trip of last year was finished at the whirlpool, the 
boat being next day sent on to Lewiston. The injury 
received was from rocks near the Devil's Hole. 

The interior of the boat is divided into five spaces, 
one at either end for corks and cans, an engine room, 
@ coal room and a boiler room. 
Separating these compartments are 


of the boat. . Over the engine 
room there is a hatch that 
can be left open in quiet 
water, and closed in rough 
water. Last year in his trip 
through the whirlpool rapids, 
and for an hour when he was 
in the whirlpool, Nissen occu- 
pied an open cockpit, but this 
year it will *be possible for 
him to be wholly covered, 
MISS WILLARD'’S FATAL TRIP IN 
A BARREL, ‘ 
So far as known, the first 
craft to pass through the 
whirlpool rapids of Niagara 
with human beings aboard 
was the small steamer “Maid 
of the Mist” on June 6, 1861. 
There were three men on 
board this boat, the princi- 
pal one being Joel Robinson, 
who won renown by the dar- 
ing feat. From that time un- 
til 1883 no person braved the billows of the wonderful 
gorge. In 1883, however, Capt. Matthew Webb, an 
English swimmer of note, crossed the ocean and jour- 
neyed to Niagara, bent on swimming through the 
rapids. He attempted the feat on July 24, 1883, and 
lost his life. 
The death of Webb had a stimulating effect on 
people who love notoriety, and at once a number of 
schemes for navigating the rapids presented 
themselves, or were presented by people who 
sought fame and dollars. One such was Car- 
lisle D. Graham, a Philadelphia cooper, who an- 
nounced that he would build a barrel in which 
he could navigate the rapids and whirlpool. 
There was some little laughter at the thought of 
a human being rushing through the turbulent 
waters of the Niagara gorge inclosed in a bar 
rel, but all the jokes cracked did not deter 


Graham from carrying out his scheme, and 
on the afternoon of Sunday, July 11, 1886, 
Graham surprised everybody by not only go- 


ing through the rapids and whirlpool, but he 
went down to Lewiston, the full length of 
the gorge. Since that time he has made four 


other rapids trips in his barrel. One of these was 
made on July 13 last, when he landed at the whirl- 
pool. 

One of the results of Graham's last barrel trip was 
ambition of Miss Maud Willard to 
make a similar trip, the result being that Graham 
and Miss Willard agreed to navigate the gorge on 
Saturday, September 7. The plan was to have Miss 


to arouse the 





bulkheads, four in number, but not 
water tight. The first of these bulk 


heads is forward of the engine 
room; the second in the rear of 
the engine room, and bulkheads 


fore and aft of the boiler room. 
The bulkheads are made of 3-inch 
pine. 

The engine installed is a common 
slide valve, link motion, made for 
marine purposes and of about 8 
horse power. It is connected to 
the propeller by a shaft 1%, inches 
in diameter. The engine is located 
forward of the boiler,- and this 
shaft extends under the _ boiler 
through an iron pipe that runs 
through a tunnel. The engine room 
measures 3 feet by 3 feet. Between 
the engine room and the boiler room 
there is a space 15 inches wide by 
the width of the boat for 
tools, etc. The boiler installed is 
of the porcupine tubular type and 
of 8 horse power. There are two 
injectors and a hand pump for sup- 
plying water to the while 
the necessary gages, water column 
with a 


coal, 





boiler 


and gage cocks, together 
steam siphon, having a capacity of 
about 500 gallons an hour, for 
emptying the boat, are in place 
The sections of the boat forward of 
the engine room and aft of the boiler 


room are filled with tin cans and 
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C. D. GRAHAM, WHO MADE A NOTABLE SWIMMING RECORD DOWN THE 
NIAGARA RIVER, AND MISS WILLARD, WHO LOST HER LIFE IN THE 
WHIRLPOOL RAPIDS. 
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ably the foreign competitors. Hitherto Germany has 
enjoyed a monopoly in the English toy market. Even 
cheap labor cannot place the toys upon the market at 
the same price at which the English manufacturer is 
selling his products, and at a highly satisfactory 
profit to himeelf. 

—— Oa 

ROLLING LIFT BRIDGES. 
BY WALDON FAWCETT. 

The rolling lift bridges which have been constructed 
during the past few years in Chicago and at other 
points in the United States constitute so distinct an 
advance over the types of movable structures hereto- 
fore utilized in spanning navigable waterways as to 
have aroused deep interest abroad; and the favorable 
verdict upon their claims for superiority indicated by 
the arrangements for the installation of similar bridges 
abroad is particularly significant in view of the fact 
that the most distinguished Buropean engineers have 
for more than half a century wrestled with the prob- 
lem of accommodating the highway traffic over con- 
gested waterways such as the Thames River. 

The essential requirements of a movable bridge 
are many in number; a fact which, of course, lends 
interest to the solution of the engineering problems 
involved. In the first place, the bridge must be abso- 
lutely safe for all traffic crossing it and for traffic 
using the navigable gateway, and its mode of opera- 
tion must be such as to cause the least possible delay 
both to the traffic crossing it and that using the water- 
way. Then there are other considerations, such as 
the desirability of providing the widest possible 
navigable channel, the non-encroachment on the dock 
space adjacent to the bridge, and, finally, the matter 
of economy of operation, 

The original movable bridges which are of any 
interest from an engineering standpoint are what are 
known as the mediwval pivot or trunnion bascule 
bridges, which were used to span the moats surround 
ing fortresses or castles and which, when closed 
effectually, shut off communication. These bridges 
either revelved upon hinge pivots or trunnions in a 
vertical direction or were counterbalanced on the 
principle of the seesaw. During the first half of the 
century which has just closed a number of pivot 
bascule bridges were built, the spans ranging from 
20 to 60 feet. The year 1869 saw the completion at 
Copenhagen, Denmark, of the largest bascule bridge 
which had, up to that time, been constructed. The 
bridge, which had a total width of 31 feet, consisted 
of two movable leaves operated by hydraulic power 
and gave a clear channel of nearly 57 feet. Some nine 
years later the honor of ranking as the largest bridge 
of this type passed to a structure erected at Rotter 
dam, Holland, which had a total width of 34 feet and 
gave a clear channel of over 75 feet. This continued 
to be the largest pivot bascule bridge until the erec 
tion of the Tower Bridge at London 

The development of the pivot bascule bridge led 
directly up to the invention of the rolling lift bridge, 
the latter type having been devised just as the Tower 
Bridge at London was nearly completion. The famous 
London structure was commenced in 1885 and com- 
pleted in 1894 It provides a waterway 200 feet in 
width, and cost, all told, more than $4,000,000. The 
advance which has been made in movable bridges of 
late years could not, perhaps, be better illustrated 
than by comparing the Tower structure with a roll- 
ing lift bridge of even greater span at the entrance 
to the Grand Central Station at Chicago. The weight 
of the tron and steel in the Lendon bridge is 14,000 
tons, while that in the Chicago bridge is but 2,250 
tons, and the entire cost of the latter was $126,000, 
leas than the cost of the operating machinery alone of 
the Tower Bridge. 

Only three types of movable bridges have been ex- 
tensively used: First, the hinged, pivot or trunnion 
bascule bridge; second, the rolling lift or bascule 
bridge, the newest type; and, third, the swing bridge, 
commonly denominated “drawbridge,” which has been 
in general use for years past by railroads all over the 
country. The inventicn of the rolling lift bridge grew 
out of the requirements of the Metropolitan West 
Side Elevated Railroad, which sought a way to carry 
the traffic of their four tracks across the Chicago 
River so as to enter the business center of Chicago. 
Various obstacles prevented the erection of a swing 
bridge and objections equally insurmountable pre- 
cluded the possibility of operating satisfactorily a 
pivot baseule dridge patterned after the Tower struc- 
ture in London. When it became apparent that the 
problem was to prove a grave one, William Scherzer 
set to work upon it and ultimately evolved the idea 
of the present rolling lift bridge. 

The mode of operation of the rolling lift bridges is, 
as will be seen from the accompanying illustrations, 
extremely simple. Upon the approach of a boat, the 
bridge seemingly splits across the middle and each 
heif rears itself upright on the bank on which its 
shore end is resting. The two great advantages 
claimed for the rolling bridges, aside from economic 
considerations, are found in the fact that since no 
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center pier is necessary for the support of the struc- 
ture the entire navigable channel is available and is 
unobstructed for the passage of vessels, and in the 
form of construction which enables the rolling lift 
bridge to act as a barrier when opened for the pass- 
age of vessels, thus closing the roadway and prevent- 
ing the accidents which have been caused in years 
past by trains running into open “draws.” 

One of the most recent demonstrations of the utility 
of the rolling lift type of bridge is found in the evi- 
dence that a number of contiguous railroad tracks 
may be carried across a waterway by the construction 
of single or double track bridges placed side by side. 
These bridges may be coupled together when it is 
desired to operate them as one bridge, or each 
bridge may be equipped so as to be operated 
separately. The first six-track movable bridge 
ever constructed was completed in 1899 at the 
South Terminal Station in Boston, the largest 
terminal station in the world. The Boston bridge 
consists of three double-track spans, which may be 
operated jointly or as one span. Still more remark- 
able is the eight-track bridge which has been but 
lately completed to form a crossing at Campbell 
Avenue, in Chicago, over the Chicago Drainage and 
Ship Canal, which is to form a connecting link in a 
navigable waterway between the Great Lakes and the 
Gulf of Mexico. 

Electric power is used in the operation of rolling 
lift bridges, but the force required is surprisingly light 
in view of the fact that the movable spans are per- 
fectly counterbalanced and roll or rock with a min- 
imum amount of friction. Trials have proved that 
less than twenty seconds is required for the complete 
operation of opening and closing the spans of one of 
the largest bridges. In the case of the large bridge at 
Boston, previously mentioned, each double-track span 
is operated by means of a 50 horse power electric 
motor, and the bridge is usually opened or closed in 
less than 30 seconds, including the time required for 
locking or unlocking. Moreover, the entire bridge is 
operated by one man. 

A most interesting record is that of the Rush Street 
Bridge, at Chicago, said to be the most active mov- 
able bridge in the world. During an average season of 
lake navigation comprising a little over eight months 
this bridge is opened between 10,000 and 11,000 times, 
or fully forty times every twenty-four hours. Yet 
the power expense for the operation of this bridge by 
electricity does not exceed 67 cents a day. Over an- 
other rolling lift bridge in Chicago the passage of 
trains aggregates 1,200 daily. 

A novel plan has been followed in order to make 
the rolling lift bridges more rapid in movement and to 
insure absolute safety of the working parts, even in 
the event of an accident to the operating machinery. 
The movable leaves comprising a bridge are so counter- 
weighted that they are at rest when opened at an 
inclination of about 40 degrees instead of in the 
horizontal position which they occupy when closed. 
Thus, as soon as the locks are withdrawn the leaves 
will, without the application of any power whatever, 
roll back and upward and open a channel of sufficient 
width for the passage of vessels. 

The rolling lift bridge moves by means of a large 
circular wheel rocking upon a perfectly smooth and 
level track, and, in localities where the waterway to 
be crossed is comparatively narrow, bridges have been 
constructed with but a single leaf or span. It is 
claimed that one of these rolling lift bridges when 
open is more stable against wind pressure than the 
Eiffel Tower or the Park Row building in New York 
city. The engineers admit that larger stresses are 
safely carried by the substructures of the Forth 
Bridge and the Brooklyn Bridge than will ever in 
all probability have to be carried by the substructure 
of the longest span rolling lift bridge which is likely 
to be constructed, but they contend that were a span 
longer than either of the above required, sufficient sub- 
structure, counterweight and machinery could be pro- 
vided to open or close the span. With a view to 
developing the artistic and monumental possibilities 
of rolling lift bridges some very handsome designs 
have lately been prepared. In such structures the 
counterweight and operating machinery will be in- 
closed aud protected by monumental masonry. 


>? 


The first International Congress of Petroleum was 
held in Paris in 1900, and the second has been fixed for 
1902, at tharest. The permanent commission which 
was formed at the Congress of 1900 has its seat at 
Puris, and is constituted as follows: President, M. Ed. 
Lippmann, former president of the Société des 
Ingénieurs Civils of France; vice-president, M. Van 
Zuylen; general secretary, M. P. Dvorkowitz; assist- 
ant secretary, M. Neuburger, 37 rue Scheffer, Paris, to 
whom communications may be addressed. M. Dvor- 
kowitz has lately founded at London a petroleum insti- 
tute. This new establishment is designed for the 
uniting and studying of all matters relating to the 
geology, extraction, chemistry and manipulation of 
petroleum and its derivatives. 
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The Design of Propeliers, 
To the Editor of the ScrenTiric AMERICAN: 

Your comments on the design of propellers in issue 
of September 7 correctly sums up the present situation 
of the subject. 

Years ago, when Rankine enunciated the theory of 
propulsion that a vessel was made to move forward 
by the propeller moving a mass of water in the oppo- 
site direction, and the larger this mass and the slower 
its velocity, the more economical would be the per- 
formance of the propeller, it became the custom to use 
propellers of large diameter and small pitch ratios. 
But experience taught that for a given case it was 
just as easy to have a propeller too large as too small 
in diameter, and that very small pitch ratios were 
extravagant in the use of power. When this fact 
was becoming recognized the writer pointed out that 
there was another factor which entered largely into 
the matter of propulsion, and which made the subject 
even more complicated and difficult to comprehend— 
it is that of the inertia of the water acted upon, or its 
resistance to being put in motion by the propeller. 

The notion of a propeller churning the water, when 
revolving at a high speed, when properly designed 
and applied, should be exploded by this time, because 
it will not do so even when the vessel is made fast; 
but in this latter case it will simply act as a pump 
receiving the supply water at its forward end and 
discharging at the opposite. The only time when 
there is any likelihood of churning is when it is so 
situated that it cannot receive an adequate supply 
of water at its forward end. 

Experience with propellers taught contrary to gen- 
eral belief at one time that very long screws were 
not efficient. In the case of propeller pumps it was 
found that by dividing a long screw into several 
shorter ones and situating them some little distance 
apart on the shaft that a better performance was 
secured. Here, then, we have some explanation of 
the good performance of the propellers of turbine 
vessels. They are favorably situated to receive their 
supply water and each separate propeller on the shaft 
acts as an independent one. 

The field for improvement in screw propellers by 
any change in their configuration is extremely lim- 
ited. But there is one direction in which a promising 
opportunity is presented for improvement in propul- 
sion, and it is somewhat surprising that it has not 
received more attention than it has 

It is to utilize the energy in the water discharged 
by the propeller which is now allowed to go to waste. 

A great many persons, even some fairly informed 
in marine engineering, cannot comprehend how any 
considerable loss takes place in this particular. 

Let it be understood that the action of a screw pro- 
peller in driving a vessel is the reverse of a turbine 
wheel in driving a mill. In the case of the latter 
the object to be accomplished is to transmit through 
the shaft the power contained in the water flowing 
to the wheel and to have it absorbed in moving the 
machinery of the mill. !n doing this a mass of water 
flows to the wheel with a velocity according to its 
gravitation and is discharged with a much less veloc- 
ity. The energy due to this difference is that avail- 
able for the work of the mill. 

In the case of a propeller driving a ship, eliminating 
the factor of inertia before referred to, the water 
which it acts upon is at rest and it is necessary to 
give the water motion in order that the reactionary 
effect may furnish the thrust to move the vessel. To 
accomplish this the power developed by the engines 
is transmitted through the shaft to the screw which 
operates on the water, then discharges it with an 
accelerated velocity, action and reaction being equal; 
it is the reaction of this discharged water that fur- 
nishes the thrust to drive the ship. Now it is evident 
that energy is absorbed in moving the vessel and there 
must of necessity be energy in the water discharged 
by the propeller. 

Hence the power of the engines is divided between 
moving the vessel in one direction and a mass of 
water in the opposite direction. 

I, McKim CHASE. 

Washington, D. C., September 16, 1901. 








Work on the by-product coke ovens at the Mary- 
land Steel Company’s Sparrow Point plant has begun. 
They are of a new type, and cause a saving of the 
tar, ammonia, and gas which is thrown off during 
the process of roasting the coal from which the 
coke is made. Coke for use in the furnaces of the 
company will be furnished by the ovens and will 
probably also supply coal gas for the use of the 
city of Baltimore. [lluminating gas from by-product 
coke ovens has been used at Everett, Mass., where a 
large coke plant has been in operation for some time. 
It is necessary to treat the gas after it comes from 
the coke. Cheaper grades of coal can be used in 
these new ovens 
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Automobile News, 

Among the recent Alpine trips in automobiles may 
be mentioned that of M. Anchorena, who made the 
ascent of the St. Bernard. The following is an extract 
from his journal: “Leaving Martigny on the 8th of 
August at 4.o’clock, we arrived at the hospice of St. 
Bernard at 9:45 in the evening. The slope, which is 
very steep after Bourg-Saint-Pierre, is even more ac 
centuated at the Cantine de Proz. This point is at 
5,550 feet altitude, and the hospice is at 7,600 feet, 
round numbers a difference of 2,050 feet. 
4.2 miles, this makes an average 


making in 
As the distance is 
grade of 10 per cent, but in reality the grade reaches 
as high as 15.5 per cent at some points. We made the 
descent the following day at 2:30. The rear brake 
took fire from the friction caused by this rapid descent, 
and we were obliged to make the remainder with the 
aid of the reversing gear, putting the motor in move- 
ment The whole distance of the climb (measured 
by the difference of altitude) is 6,170 feet; Martigny 
1,480 feet altitude and the hospice at 7,600 feet 
as stated above. The motor worked admirably, and 
we were able to make a part of the ascent with the 
second speed. One detail should be noted; the moun- 
tain routes in Switzerland are forbidden to automo- 
biles, and I was obliged on this account to pay a fine 
of $20 This prohibition from the danger 
which the encounter of the machines presents to the 
mules, as they become frightened and risk falling over 
vehicles take 10 or 12 


is at 


results 


the precipices. The ordinary 
hours to make the ascent and 6 hours for the descent. 


The route is in good order, except near the summit, 


where there are quantities of loose stone.” 


Military automobiles of different types are now 


being constructed in all the leading countries of Eu 
rope. Several machines of new designs have lately 
Among these is a 


front 


been ordered by the German army 


light six-place vehicle, which has two seats in 


and the other four disposed on each side of a small 
maps, etc., can be spread 


for the use of the artillery 


drawing table, on which 
out A second machine is 
schools, to ascertain quickly the results of the target 
ring A third type resembles the English machine of 
the Simms pattern it is an armored automobile of 
one place only, protected by heavy steel plates and 
According to a circular 


Major, the subject of mili 


carrying two Maxim guns 
recently issued by the Btat 
tary automobilism is to be of the first importance, At 
the artillery 
As to 


determined 


present the automobile is to be used by 


schools and for the fortified places and depots. 


the other types, their value will be best 


after the next grand maneuvers. This will no doubt 
be an important test of the military 


remembered that the Reichstag has voted the 


machines, as it 
will be 
sum of $35,000 for the purpose. The Russian govern 


ment is now taking an active interest in the subject 


It is said that a number of factories are to be erected 


at St. Petersburg toward the latter part of the year, 
under State control, for the construction of military 
automobile ind the different accessories, which up to 


imported from other countries, 
from France rhe British army called 
Club to furnish several machines 


the present had to be 
especially 
upon the Automobile 


for this year’s maneuvers, and the call was responded 


volunteers, among whom were Mr 


7-horse power Panhard & 


to by a number of 


Mark Mayhew, with a light 


Levassor machine J. Hargreaves, with a 12-horse 
power Daimler, and Mr. Holder, with a 16-horse power 
Napier. These machines were placed at the dispo 


» duration of the 
maneuvers, which commenced on the 22d of July. The 
Self-Propelled Traffic Association also furnished a num- 


sition of General Buller for the wh 


ber of machines to Capt. Lloyd, Secretary of Trans 
ports at the War Office, among whioh were a quad 
ricycle of the Ariel type and three steam tractors 
made by Thornycroft & Milnes A novel type of 


military automobile is shortly to be tried upon one of 


the Italian railroads. It is heavily armored, and is 


designed to protect the railroads in time of war It 
will transport an officer and two soldiers. The motor 
is of the gasoline type, single cylinder, and gives 
7-horse power at 2,000 revolutions per minute. Bess 


used for the armor plating and it is 
The total weight of 
used es- 


emer steel is 
Maxim guns. 


3.100 


expected to carry 
this machine is 
pecially as an advance-guard for the trains, to explore 


pounds. It will be 


the way. 
— +> 


The British War Office proposes to carry out a series 


of elaborate experiments by the artillery with the 
acoustic telemeter The object of this contrivance 
is to locate the position of guns and rifles, which can 
not be otherwise located owing to the invisibility of 
their discharge The apparatus is the invention of 
General Gilletta, of the Italian army. The instrument 


direction from which the hostile firing is 
which 


denotes the 


proceeding, and also records the distance at 


the firing occurs The instrument will also be sub- 
jected to a series of severe tests in the forthcoming 
Italian military maneuvers, a number of instruments 
been constructed for this purpose. 


having specially 
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Electrical Notes. 

Work has begun on the electric railroad between 
Halle and Merseburg, the construction of which has 
been authorized by the Prussian ‘government. The 
total length will be 10 miles. Power will be obtained 
from the River Salle. 

The horse-car lines of New York exceed in length 
those of the rest of the cities of the United States 
combined. It is to be hoped in time that all of these 
feeders to more important lines will become con- 
verted to some electrical system. 


The report of a committee to the Franklin Institute 
on the use of granite as an insulator for electrical 
purposes has been published. Granite chips are cal- 
cined and powdered feldspar and kaolin added with 
water to make a plastic mixture, and the molded 
objects heated to 3,000 deg. F. and glazed. The product 
absorbed 0.76 per cent of water in a year. It crushed 
at 7,000 pounds per square inch; showed a tensile 
strength 900 pounds per square inch; and a sample of 
a size not stated had an insulation resistance of 8 
megohms. 

From information published in the Oesterreichisches 
Handels-Journal, the Vienna-Pressburg line is to be 
constructed within the very near future, for the pre- 
liminary work is completed, and the representatives 
of the government are at present arranging the final 
details, regarding the use of the bridge across the 
Danube and the work to be done at the Hungarian 
end of the line, with Messrs. Siemens & Halske, who 
have obtained the contract, according to which the 
line is to be completed by March next year, and trains 
are to run at intervals of one hour. 


The Central London Railroad's latest electric loco- 
motive introduced to reduce vibration to a minimum 
with lighter armatures than those pre- 
employed They run at triple the speed of 
while gearing is used to reduce 
speed to the requirements of the drivers. The com 
pany propose to experiment with the multiple 
unit system For this purpose the trains will con 
sist of two motor coaches, with four trailers, and al 
though the total weight of the train will be only 96 
tons, as compared with the 126 tons’ weight of those 
at present in service, the seating capacity will be the 


is provided 
viously 
the former engines, 


also 


same 

The capabilities of 
for automobiles was recentiy satisfactorily established 
by the accomplishment of a run from London to Read 
ing and back, a distance of 94% miles, on one battery 
charge. The distance was covered in eight hours, The 
buttery utilized was of the Leitner type, devised about 
Harry Leitner, 


electricity as a motive force 


one year ago for this purpose by Mr 
This record was only one of a number of remarkable 
were undertaken to prove the efficiency of 

On other occasions the car accomplished 
During the course 


runs that 

the battery 
70, 80 and 85 miles on one charge 
total of 1,837 miles was covered by 
this one car, the units consumed for the purpose 
954.8, and the cost on the average 
The car on 
five, 


of the trials a 
amounting to 
amounted to about three cents per mile 
every occasion carried four, and sometimes 
passengers. 

Consul Mahin, of Reichenberg, reports that an elec- 
tric street railway company has been formed at Carls- 
supply and construction 
is as yet devoid of any 


bad, and negotiations with 
firms are invited 
kind of public conveyance, except cabs and hotel omni 
buses, though it has a permanent population of 15,000, 
to which are added between April and October of 
every year 40,000 or more sojourners. The city is 
spread out, along the Tep!] River, a distance of several 
station to the Posthof, be- 


communication would 


Carlsbad 


miles, from the railway 
tween which points street car 
prove a great boon to the permanent and sojourning 
side streets leading to 


Branch lines on 


hotels on the 


population. 


the villas and adjacent heights would 
Communications addressed to the 


Bohe- 


also be practicable 


Elektrische 
mia, would reach the promoters of this project. 


Strassenbahngesellschaft, Carlsbad, 


The Municipal Council of Guyaquil has recently 
granted to a syndicate a charter authorizing the con- 
struction of an electrical tramway system in that city 
of some 50,000 inhabitants. The charter permits the 
use of any of the streets of the city, and provides for 
the construction of a new race course, including a 
suburbs of the town It also 
power. 


bicycle track, in the 
grants the use of electricity for lighting and 
The concession runs for thirty-five yeare % the end 
of which time the tram and race course will revert to 
the city without compensation At present Guayaquil 
has a very poor mule-car system, despite which divi 
cent annually for a 
streets of the 


dends have been superb—25 per 
number of years past The principal 
city are lit by gas of an inferior quality—some sections 
by kerosene lamps. The mule-car system will prob- 
ably be bought out and absorbed by the new company, 
which is now seeking capital in the United States. 
The matter is worth the attention of those interested 


in this line of business. 
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Engineering Notes, 
Steel sleepers will be manufactured near St. Peters- 
burg for Russian railroads. 


Experiments with acetylene for lighthouse use have 
been carried out at Genoa. The acetylene light was 
seen at a distance of 40 nautical miles from Genoa. 


The weight of electrical machinery in proportion 
to its output has been studied by Herr Seefehiner. 
The result of his observations, which he has collected 
from eighteen different sources, tends to show that up 
to a ceain size the weight of materials per unit of 
power decreases rapidly with increasing capacity, but 
for higher capacities the weight per unit of power is 
very nearly constant. 

A French syndicate has been formed for the pur 
pose of mining iron and coal! in the vicinity of Dover, 
England. Extensive mining rights have been acquired 
in the Alkham Valley, in the south of Kent, and not 
far distant from Dover. The boring is to he under 
taken by French laborers under the supervision of 
skilled engineers from the Pas de Calais. A new Amer- 
ican diamond’ drill is being erected for the work. Kent 
is very rich in iron ore, and at one time was the prin- 
cipal iron-producing district in England, At various 
parts of the country may be seen closed iron mines, 
The reason for their abandonment was the scarcity 
of coal, but at Dover and at other places rich seams 
of coal have been discovered beneath the iron ore 
strata, so that there is every possibility of the iron 
mining industry in this part of England being re 
vived. 

The Egyptian government has granted concessions 
to an English firm for the mining of turquoises in the 
Sinai Peninsula. It is not proposed to open any new 
mines at present, but simply to rework the abandoned 


mines at Maghara and Sarakan From the hiero 
glyphics upon the rocks in the district it appears 
that the ancient Egyptians originally opened (here 


mines, and until recently they were worked In a 


spasmodic manner by the Bedouin Arabs. The Eng: 
modern mining 
This penineula is 


lish company proposes to install a 
plant and to engage Bedouin labor, 

district in the world from which tur 
quoises of the finest water may be obtained, The 
Persian mines, which hitherto supplied the 
world’s market in this direction, are rapidly becoming 
exhauated, but this peninsula is peculiarly rich in there 


now the only 


have 


stones 

method of burning liquid fuel has been de 
Muirhead & Coy, a firm of electrical 
is called the 
deserip 


A new 
Meassare 
Beckenham, 


vised by 
engineers of London It 
hydroleum system, and by 
liquid 


tars and tar 


means of it all 
petroleum to the 
with an 


from 
consumed 
The burner com- 


tions of hydrocarbons 


various refuse are 
entire absence of smell and smoke 
prises a combined feed of steam and oll, or refuse, and 
the vapor of these two is concentrated upon an incan 
upon striking which the 
heat, ie divided into 


descent fire brick combined 


steam, by means of the intense 
oxygen and hydrogen, and these combining with the 
carbon are ignited and passed through the boiler, Bo 
perfect is the combustion, and so intense is the heat 
that is that a economy is 
effected in the consumption of the fuel for boilers of 
Testa with a 50 horse power Horns- 
that 15 pounds of water are 
consumption of 1 pound or tar 


generated considerabie 
every description 
by boiler have shown 
evaporated by the 
refuse, whereas with the same quantity of steam coal 
only 9 pounds of The Ad- 
miralty have examined the process and intend to ex- 
periment with it in the navy 

M. Raoul Pictet, the 
chemist, has effected a remarkable discovery concern 
ing the manufacture of oxygen upon an extensive scale 
The inventor has been en- 


water are evaporated, 


famous Swiss inventor and 


for commercial purposes, 


gaged for three years upon this invention at his 


laboratory in Geneva, where he is a professor of chem- 


istry and physics. When the process was satisfactorily 


permit of experiments being conducted 
aris and was persuaded to visit Dr 


of Manchester, 


perfected to 
he went to 
fus, the celebrated chemical 
Sngland. When the inventor had laid the seope of his 
idea before Dr. Dreyfus the latter, realizing its tre 
mendoue possibilities, sought the assistance of several 
experts in the steel and chemical industries, and ar 
rangements then experimenting 
upon an elaborate scale with the invention, For this 
erected at the 
Manchester 
in obtaining 


Drey 


expert, 


were advanced for 


purpose an extensive plant has been 
works of Messrs. Galloway, the 
boiler The 
oxygen the atmosphere by 
present in vogue; but 


famous 


makers invention consists 


from physical means and 
not by the chemical process at 
the process is so simple that it will not cost more than 
one cent to obtain two enbic feet of oxygen. it will 
be applied to the metal and chemical trades, lighting, 
and public health The oxygen will be mixed with 
water gas, and a much more brilliant illuminant will 
be obtained at a much cheaper price. It possesses 
great heating properties, and for this purpose will be 
peculiarly adapted for smelting various mineral ores, 
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FOSTER’S FOG SIGNALS. 

The problem of safety from collision at sea has 
rightly been divided into three parts: First, to pre- 
vent the collision; second, to save the ship in case 
of collision; third, in case the ship must be aban- 
doned, to save the passengers and crew. Foster’s sys 
tem of fog-signaling aims to reach the root of the 
matter by preventing the collision, and so to make 
provision for the second and third parts of the prob 





Scientific American. 


east, for instance, being one long and one short, while 
west is one short and one long, so that if you learn 
half the code you know the other half. 

The full code is as follows: One long blast, the 
signal you hear is north of you; one short blast, it is 


south of you. Two long blasts, signal is northeast; 
two short blasts, it is southwest. One long and one 
short, it is east; one short and one long, it is west. 
One long and two short, it is southeast; two short 





FALEKENER ISLAND, LONG ISLAND SOUND, SHOWING FOG-SIGNAL STATION. 


’ 
lem unnecessary This is accomplished by means of 
a signaling apparatus which not only warns approach 
ing vessels that they are in close proximity, but 
enables each to tell the other its exact compass bear- 
ing from the other, and also the course it is steering. 
The same apparatus can be used for communicating 
by the Morse code during fogs. 

The great difficulty with sound signals, as dis 
tinguished from light signals, is that they cannot 
be located with accuracy. If the fog signals were as 
easily located as the lights, navigation would be as 
simple in thick weather as it is at night 

The Huamilton-Foster system of fog-signaling is 
designed to overcome this difficulty by making the 
sounds of such a character that they shall announce 
with certainty to any person within hearing distance 
the exact divection from which the warning sounds 
come 

rhis | 


or megaphone, which concentrates and projects various 


accomplished by the use of a sound director 


signals first in one direction and then in another, com 
bined with an apparatus for varying the signal accord 
ing to the direction to which it is sent Any passing 
vessel must hear one of these sounds more clearly 
than the others, and the signal which it hears most 
distinctly tells it the exact direction from which the 
BOUT comes 

Experiments made by the Lighthouse Board of the 
United States have shown that when a vessel is oppo 
site one of the megaphones the sound sent out by that 
megaphone is overpoweringly greater than the sound 
from any of the others, and that at a distance of more 
than a mile it is impossible to hear any of the sounds 
except those sent by the megaphone which is pointed 
directly toward the listener 

rhe apparatus is in the form of a single auto 
matically revolving megaphone, which turns to each 
of the eight points of the compass in turn, west, north- 
west, north, et« and gives a signal for each point 
by means of a simple code of long and short blasts 

All the signals which signify the general direction 
of west begin with the short blast, while all those 
signifying the general direction of east begin with a 
long blast 


Opposite points have opposite signals, 





FOG SIGNAL PLANT, FALENER ISLAND. 


and one long, it is northwest. When the apparatus is 
placed upon moving vessels for the purpose of avoid- 
ing collisions it is so constructed that the megaphone 
can be easily turned, so as to give the proper signals 
no matter how much or how often the vessel changes 
its course. To accomplish this, a pointer on a dial 
representing a compass is shifted so as to agree with 
If the vessel's course is W. 8S. W., 
for instance, the pointer is simply put on that mark 
on the dial. 


the course steered 


As the vessel proceeds upon her course she blows 
her signals auto- 
matically, giving 
any other vessel 
which may be in 
the neighborhood 
exact information 
as to her position 
As the revolving 
megaphone in its 
circuit points to 
ward the bow of 
the vessel upon 
which it is placed, 
it blows a supple 
mentary signal of 
different charac 
ter, such as the 
whistle of the 
smokestack which 
shows that the 
megaphone is then 
pointing directly 
toward the course which the vessel is steering If 
this course signal immediately precedes or follows a 
compass signal, it gives the vessel's course If the 
megaphone signals “east and the whistle imme- 
diately follows, showing that the megaphone is pointed 
over the bow, the vessel must be east of you, and its 
course must be a little north of west 

Men-of-war use this apparatus to enable the vessels 
of a squadron to maintain an exact position with 
relation to one another on the darkest night, without 
having to show a light of any kind. During blockades 
a vessel could in 
dicate its position 
to the commodore 
at night, and the 
ignals would be 
quite inaudible on 
shore as the 
megaphone would 
not be pointed 
that way. In fog 
zy weather a fleet 
could proceed in 
regular order, 
each vessel in line 
advising the next 
one of its exact 
position 

A very simple 
attachment to the 
signaling appar- 
atus enables ves 
sels to communi 
cate with one an 


other by the 
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Morse code, but the messages sent are inaudible to any 
vessel but the one toward which the megaphone is 
directed, so that men-of-war might send messages 
which could not be heard by an enemy. 

When placed upon a lighthouse, this apparatus is 
particularly useful to small boats that may be caught 
in a fog without a compass, because, if the sailor 
knows the course he should steer from the lighthouse, 
he can get into the range of the proper signal and keep 
in it until he arrives at his destination. With the 
present system of signaling it is a common thing for 
a small boat without a compass to be aware that there 
is a fog signal blowing on the port hand, for instance, 
but quite impossible for the sailor to tell whether 
he is on the north, south, east or west side of that 
signal; therefore, he has not the slightest idea of 
which direction he ought to take in order to reach 
port 

This apparatus was erected at Falkner’s Island, on 
Long Island Sound, and thoroughly tested by a special 
committee appointed by the Lighthouse Board at 
Washington The report of the committee was so 
favorable that the United States government imme- 
diately purchased the apparatus as it stood, and 
asked Congress for an appropriation for the erection 
of similar fog signals at other points. 

The Canadian government have also purchased the 
apparatus, and are erecting a signaling station at 
Fame Point, in the Guif of St. Lawrence. 

— 2+ Oe So 
Tycho Brahe’s Tomb Opened, 

On the occasion of the three hundredth anniversary 
of Tycho Brahe’s death the Prague Town Council ¢>- 
cided to gather together the remains of the celehrated 
astronomer, which were in the Teyn Church, and bury 
them anew. Under the guidance of Mr. Herlein this 
operation was begun. After having lifted the stone 
block on the monument, which is situated near th» 
first column in the nave, and which bears a full- 
length effigy of the great astronomer, a semi-colla; | 
arch was found, and on removing the stones t\ } 
mouldering coffins were seen. On the following dé. 
a committee met to determine whether these bodies 
were those of Tycho Brahe and his wife. Two work- 





HAMILTON-FOSTER FOG SIGNAL WITH FIVE FOOT MEGAPHONES, 


men with candles descended into the vault and re- 
moved the débris which covered the coffins, the wood 
of which was quite rotten and fell to pieces at every 
rough touch. About 10 A. M., the lid of the first coffin 
was free to be removed. It was a surprising sight 
that met the eye; the body in the coffin was a wonder- 
ful likeness of the effigy on the monument. The head 
was slightly turned to one side, the bones of the face 
and the peaked Spanish beard being well preserved. 
The head was covered with a skull cap, and the neck 
was surrounded by a Spanish ruff, which, like the 
remainder of the clothing, had suffered little during 
the three hundred years since Tycho Brahe was laid 
in his last resting-place. The feet were shod in long 
cavalry boots reaching up over the knee. That the 
body was Tycho Brahe’s was also seen from the ab- 
Tycho lost this organ in a duel, 
Among the rub- 
bish was found a silver wreath and spray of flowers. 
The construction of the grave was rather remarkable, 
the stones being laid loosely over one another. This 
is all the more astonishing, seeing Tycho Brahe was 
buried with great pomp and honors; but it is sup- 
posed that the vault broke down during the restora- 
tion of the church in 1721. 


sence of the nose, 


and wore a silver one in its place. 


8 + <a —_—_——— - 

The Fire Department of New York city has great 
difficulty in keeping the fire alarm telegraph system 
in order owing to the rapid transit operations. The 
inspectors recently reported that more than three 
hundred fire boxes were out of order. Temporary re- 
pairs were made, and the wires are now in working 
order. It is needless to say that the city was in great 
danger during the time these wires were out of order. 
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FOOLHARDY ATTEMPTS AT PASSING THE WHIRLPOOL 
RAPIDS ‘.' NIAGARA. 
BY ORRIN E. DUNLAP. 

On July 9, 1900, Peter Nissen, of Chicago, made a 
trip through the whirlpool rapids of Niagara in a boat 
of his own construction. On Nissen’s return home 
he conceived the idea of rebuilding his boat in order 
that he might take a series 
of soundings close to the 


Scientific American. 


top and about a foot apart. Examining the boat from 
the exterior one sees two deadlights, or windows, set 
about eight feet back from the stem, one on each 
side of the engine room. The glasses are about 
4 inches in diameter and of heavy plate, afford- 
ing ample light to look about the engine room. 
They are set about 10 inches below the deck. The 





falls and also in the whirl- 
pool. On this new craft he 
expended much time and 
labor, and at this writing it 
is at Niagara Falls in readi- 
ness for another trip, which 
is scheduled to take place 
while we are on the press. 
Before approaching the 
whirlpool Mr. Nissen will in- 





vestigate the mysteries of the 
waters in the gorge between 
the falls and the rapids, and 
he hopes to be able to obtain 
data in regard to the river 
bottom that will be valuable 
in connection with this 
strange river, which has al 
ways commanded the atten 
tion of geologists and scien 
tists. It is Mr. Nissen’s idea 
that in his craft he can ap 
proach very close to the sheet 
of falling water and there 
take soundings that will tell to what extent the great 
downpour of water is affecting the bottom of the river. 
He expects to go much closer than any human being 
has yet approached the great Horseshoe, and at the 
point where it breaks over the shelving precipice, he 
hopes to sound the bottom. 

The length of Mr. Nissen’s boat is 21 feet, while it 
has an outside beam of 4 feet and a height of 6 feet 
6 inches. The present boat is claimed to be the 
smallest full-decked steamer in the world. In 
shape it somewhat resembles a whaleback. The 
wood used in the construction of the boat is oak, 
elm and pine. The deck is of oak and pine. The 
total weight of the boat is between four and five 
tons. The wooden keel has an iron weight or 
additional keel attached which weighs about 2,100 
pounds, as compared with the iron keel of 1,250 
pounds of last year's boat. The only part of the 
old boat that shows in the new boat is the stern- 
post. Eleven new ribs have been added, and new 
parts substituted for old parts. 

At the port of Chicago the boat is registered as 
the “Fool-Killer,” a pleasure launch, and Nissen 
by the papers is allowed to carry two people, which in- 
cludes the crew. Amidships the new, boat is a foot 
higher than the boat of last year, but it is of the 
same height at the stem and.stern. It draws nearly 
four feet of water. It is painted red at the bottom 
to the water line, and white above that point, two 
streaks of natural oak being on each side near the 
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cork to support the boat in case of springing a leak. It 
is understood that the craft has been tested and it was 
found that it is impossible to sink the boat even though 
it is full of water. In running the boat Nissen occupies 
a bench on the starboard side of the engine. Facilities 
for making soundings are afforded by a sounding pipe 
4 inches inside diameter extending from a point above 
the water line in the engine 
room through the bottom 











THE “FOOL-KILLER II.,” BUILT TO NAVIGATE THE WHIRLPOOL RAPIDS OF NIAGARA—THE 


SMALLEST FULL-DECKED STEAMER IN THE WORLD. 


rudder of the boat is of wrought iron, and has two 
heavy wrought iron hinges that are bolted through 
the sternpost. The cross-section of the steel heel- 
plate is 14% inches by 5 inches. It forms an exten- 
sion of the keel. The lewer end of the rudder runs 
through this heel plate. 

The propeller is four-bladed and 28 inches in di- 
ameter, quite large enough for a 40-foot boat. It is a 





DIAGRAM SHOWING ARRANGEMENT OF THE 
“ FOOL-KILLER II.” 


high-speed wheel with an unusually short pitch. It 
will be recalled that when Nissen’s boat passed out 
of the whirlpool last year it lost the rudder, propeller 
and iron keel before it reached Lewiston. Nissen’s 
trip of last year was finished at the whirlpool, the 
boat being next day sent on to Lewiston. The injury 
received was from rocks near the Devil's Hole. 

The interior of the boat is divided into five spaces, 
one at either end for corks and cans, an engine room, 
@ coal room and a boiler room. 
Separating these compartments are 


of the boat. Over the engine 
room there is a hatch that 
can be left open in quiet 
water, and closed in rough 
water. Last year in his trip 
through the whirlpool rapids, 
and for an hour when he was 
in the whirlpool, Nissen occu- 
pied an open cockpit, but this 
year it will "be possible for 
him to be wholly covered, 

MISS WILLARD’S FATAL TRIP IN 

A BARREL, 

So far as known, the first 
craft to pass through the 
whirlpool rapids of Niagara 
with human beings aboard 
was the small steamer ‘Maid 
of the Mist” on June 6, 1861. 
There were three men on 
board this boat, the princi- 
pal one being Joel Robinson, 
who won renown by the dar- 
ing feat. From that time un- 
til 1883 no person braved the billows of the wonderful 
gorge. In 1883, however, Capt. Matthew Webb, an 
English swimmer of note, crossed the ocean and jour- 
neyed to Niagara, bent on swimming through the 
rapids. He attempted the feat on July 24, 1883, and 
lost his life. 

The death of Webb had a stimulating effect on 
people who love notoriety, and at once a number of 

schemes for navigating the rapids presented 
themselves, or were presented by people who 
sought fame and dollars. One such was Car- 
lisle D. Graham, a Philadelphia cooper, who an- 
nounced that he would build a barrel in which 
he could navigate the rapids and whirlpool. 
There was some little laughter at the thought of 
a human being rushing through the turbulent 
waters of the Niagara gorge inclosed in a bar 
rel, but all the jokes cracked did not deter 
Graham from carrying out his scheme, and 
on the afternoon of Sunday, July 11, 1886, 
Graham surprised everybody by not only go- 
ing through the rapids and whirlpool, but he 
went down to Lewiston, the full length of 
the gorge. Since that time he has made four 
other rapids trips in his barrel. Ore of these was 
made on July 13 last, when he landed at the whirl- 
pool 

One of the results of Graham's last barrel trip was 
to arouse the ambition of Miss Maud Willard to 
make a similar trip, the result being that Graham 
and Miss Willard agreed to navigate the gorge on 


Saturday, September 7. The plan was to have Miss 





bulkheads, four in number, but not 
water tight. The first of these bulk 
heads is forward of the engine 
room; the second in the rear of 
the engine room, and bulkheads 
fore and aft of the boiler room. 
The bulkheads are made of 3-inch 
pine. 

The engine installed is a common 
slide valve, link motion, made for 
marine purposes and of about 8 
horse power. It is connected to 
the propeller by a shaft 1% inches 
in diameter. The engine is located 
forward of the boiler,- and this 
shaft extends under the _ boiler 
through an iron pipe that runs 
through a tunnel. The engine room 
measures 3 feet by 3 feet. Between 
the engine room and the boiler room 
there is a space i5 inches wide by 
the width of the boat for coal, 
tools, etc. The boiler installed is 
of the porcupine tubular type and 
of 8 horse power. There are two 
injectors and a hand pump for sup- 
plying water to the boiler, while 





the necessary gages, water column 
and gage cocks, together with a 
steam siphon, having a capacity of 
about 500 gallons an hour, for 
emptying the boat, are in place 
The sections of the boat forward of 
the engine room and aft of the boiler 
room are filled with tin cans and 
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C. D. GRAHAM, WHO MADE A NOTABLE SWIMMING RECORD DOWN THE 
NIAGARA RIVER, AND MISS WILLARD, WHO LOST HER LIFE IN THE 
WHIRLPOOL RAPIDS. 
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Willard make the rapids voyage in Graham’s barre! 


while Graham, protected by a life preserver, was to 
swim from the whirlpool to Lewiston 1 feat never 
successfully performed up to that time 


On the afternoon referred to Miss Willard and the 


barrel were cast adrift above the lower bridge at 
3:58 o'clock. Two minutes later she passed under the 
bridges and at 4:04 P M the mrrel entered the 
whirlpool It had been the experience that barrels 
and boats were captured and withdrawn from the pool 


within an hour after entering there, but in Miss Wil 
lard’s case the barrel was not caught until after 9 
P. M., and she had been floating in the pool over five 
hour When she entered the barrel she took her pet 
dog for company ake When the barrel was landed 
the dog was alive, but Miss Willard was dead, She is 
the first woman to lose her life in navigating the 
whirlpool rapigs of Niagara The day before Miss 
Willard’s trip, Martha Wagenfluhrer made the trip 
and was taken from the pool alive Miss Wagenfluhrer 
ia the only woman who ever went through the whirl 
pool rapids alone On November 8, 1886, Sadie Allen 
made the trip in a barrel of different conetruction 
with George Hazlett 


While Miss Willard was still floating in 
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pressure The minimum temperature 
reached during the ascension was only —40 deg. C., 
which is less than was expected. The relatively high 
temperature at these altitudes is a fact which has 
been observed at different times in the tests made with 
These have been sent up as high 
as 45,000 to 55,000 feet and have nowhere registered 


parometric 


ounding balloons 
below 70 deg Further study will be necessary in 
order to elucidate this question. 
oro 
The Wastage of Shipping. 

The tonnage launched in three months in the United 
Kingdom totaled 398,585 tons, the measurement of 
177 vessels, and now an official report records the 
waste of shipping as 224 vessels of 171,996 tons, so 
that the tonnage added to credit is more than double 
that shown on the debit side. Moreover, while 392.864 
tons of the new ships were steam-propelled, only 
91,781 tons of the waste was in steamers, and thus 
the carrying efficiency of the new vessels is nearly four 
times that of the vessels removed from Lloyd's Regis 
try, from which the returns are issued, says the Engi 
neer Obviously the difference means keener com 
petition The wastage indicated is much under the 
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the proportions were: Italy, 216; Norway, 151; Spain, 
i35; Sweden, 68: United States, 67; France, 64; 
Russia, 49; and Germany, 36 
- >-+e-eme 
Attention to Pipes and Traps a Matter of 
Mygiene and Economy, 





The Brooklyn Daily Eagle gives the following use 
ful advice on household sanitation 
The plumber and the plumber’s bill are bugbears 
in nearly every household, but frequently the visit 
of the mechanic is made necessary through careless- 
ness or ignorance on the part of the members of the 
household, and many a dollar might be saved were 
the mistress of the house to look well to the usage of 
the pipes and traps. A rag, a bit of string, a burnt 
match or a strand or two of hair are not of much 
account in themselves, but they can create havoc 
where plumbing is concerned, and lay the foundation 
for a steep bill for repairs to the pipes that would 
naturally be expected to carry off such little things 
without any difficulty But the rag hanging over the 
bend of the trap may prove instrumental in remov 
ing the water seal and thus subject the household to 
the danger of sewer gas invasion and subsequent 
disease A string, if it becomes twisted, 
Burnt 





the pool, Carlisle D. Graham, in order to 


iccommodate a moving picture machine 


present that day, left the pool and swam to 
Lewiston, making the trip in safety He 
Wa» attired as shown in the illustration 
Between the whirlpool and Lewiston there 
is onsiderable rough water but Graham 
passed the breakers in safety Returning 
to the whirlpool after going to Lewiston 
Graham made ineffectual efforts to rescue 
Miss Willard 


rightfully battered and pounded by drift 


barrel, and in doing so was 


wood in the poo! 


>--ere 

A DESTRUCTIVE BOLT OF LIGHTNING 

How erratk ind how destructive light 
ning may often be was brought home to the 
cottage! who live in the vicinity of Sara 
toma in a way they will not readily forget 
During a recent storm a dwelling was struck 
with effect that re vividly told by the 
photograph herewitl eproduced he 
lightning first truck the himne passed 
down into a bed hamber, wrech the bed 
and turned it over, twiate i picture com 
pletely around so that it f ed the wall, and 
finally broke thre h the side of the house - 
leaving a large gap Fortunately the bed 
wa unoccupied luring the nieht of the 
storm 

The wall nel elling of the parlor be 
neath the bed chaml were aleo badly dam 
rized 4 plano iffered considerably ind 
a violin, on top of the plant was hurles 
across the room and broken Many panes of 
giase were hattered Strange to relate ’ 
clock and hangine lamp almost directly in 
the path of the bolt we uninjured 

Se a ee 
Balloon Ascension, 

In a balloon ascension made on the 31 
f July at Berlin, Mesar Bersen and Sut 
in two German physicist reached = a 
height of 31.800 feet The balloon had a 
capacity of 272,000 cubie feet but only re 
celved 204,000 feet of pure hydrogen gas 
prepared by the lectrolytic proce at the 
Tempelhof aerostatic park The hydrogen 


for filling the balloons is contained in steel 
tubes having a volume of 350 gallons each, 


in which the gas is under a pressure of 100 


atmospheres The illoon rose rapidly and 
at an altitude of 4,600 feet passed a cloud 
bank of 1,000 feet thickness which did not hide the’ 
surface from view, as they were 
Niggel 


There were no 


whole of the earth 
able to see distinctly the river Spree as far as 


and the Havel as far as Brandenbure 


more clouds up to a height of 30,000 feet, and at thi 
point they were on a level with a second cloud-ban} 
whose thickness could not be estimated. The aeronauts 


were protected against the cold by a special ap 
paratus called “thermophore,” the details of which 
have not yet been made public The voyagers em 
ployed inhalations of pure oxygen, whieh protected 


them against the effects of the rarefaction of the air 


up to a certain point It was only at a height of 
27,000 feet that they began to suffer from the rare 
faction, and this effect increased as they rose At 


31,000 feet the two aeronauts both became uncon 
scious at about the same time, but previously to thi 
M. Bersen had taken the precaution to open the « 


cape-valve, so that after mounting to 31,800 feet the 


balloon began to descerd The aeronauts remain¢ 
unconscious for %0 to 45 minutes, but they became 
quite restored upon reaching a lower level, and ex 
perienced no had effect It is probable that thi I 
consciousness was caused by the lowering of the 





EFFECTS OF LIGHTNING, SHOWING WHERE THE BOLT ENTERED AT 
THE ROOF AND WHERE IT LEFT THE HOUSE AT THE SIDE. 
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THE INTERIOR OF A ROOM WRECKED BY LIGHTNING. 





iverage, for the twelve months’ total usually is be- 
tween 780,000 and 850,000 tons, or at the rate of 

0,000 tons per quarter, as compared with the 171,996 
tons now reported. We have indicated that the loss 

fairly equally divided between steamers and sailing 
vessels; steel vessels account for one-third, iron ships 
accounting for 61,390 tons, and wooden or composite 
vessels for 52,187 tons Since few iron or wooden 
craft have been built for some years, it will be seen 
that most of the vessels lost were of some antiquity 
Wrecks, as usual, accounted for the greater half of 
the waste—126 vessels, of 85,078 tons, being thus 
lost—while 28 vessels, of 24,754 tons, were broken 
up or condemned Fires claimed 10 vessels, of 18,807 


tons, most of them, curiously enough, being sailing 


hips; 15 vessels were posted “missing,” the tonnage 
of these averaging nearly 1,000 Nineteen vessels, of 
10,661 tons, were abandoned at sea. Collisions sent to 


the bottom 13 vessels, of 10,199 tons, most of them 


eamers. Eight vessels, of 7,137 tons, foundered, and 
five vessels, of 1,815 tons, were otherwise lost It is 
gratifying to note that only 47 tons out of every 
1000 tons owne by Britain were lost during the 


quarter, wher: with other notable maritime powers 





will accomplish the same result 
matches are harmless enough unless they 
chance to get jammed into a crevice where 
they serve as a magnet for other solid 
particles and the result is a decaying mass 
Hair, 
however, is calculated to produce the great 


that is dangerous as well as offensive 


est amount of harm It acts as a sort of 
holding all that 
passes and is especially partial to bits of 


strainer, catching and 
soap In addition hair will lodge in the 
most inconvenient places and catch upon 
the least roughness inside the pipe, remain 





ing there until by accretion the space is 
clogged 

Coffee and tea grounds should not be per 
mitted to find their way into a pipe, for if 
they do not clog it they effect serious injury 
in a short time through a combination of 
mechanical and chemical action 

Not the smallest particle of grease should 
be allowed to go into the pipes, and frying 
utensils ought to be filled with very hot soda 
water and allowed to stand for some time 
Milky 
pipes are frequently and thoroughly flushed 


before washing water, unless the 
with soda water or lime water, will foul the 
pipes even if but a small quantity be sent 
down daily 

Another point to be observed if the 
housewife would be spared worry is that 
the scouring grit be left out of the joints 
when the faucets are scoured. The particles, 
no matter how fine, quickly injure the screw 
threads. Care should be taken also in wash- 
ing sandy vegetables to use a big .pan and 
prevent the sand draining off with the dirty 
Even a spoonful of sand going down 





water 
a pipe will injure it 

Sinks and closets should be treated to 
weekly flushing of boiling water with addi- 
tional flushings of copperas water or chlo- 
ride of lime solution. Set bowls should re- 
ceive additional attention in the occasional 
swabbing out ef the waste vent, using a 
swab of cotton attached to a coarse crochet 
hook. Bath tub drain vents may be cleaned 
in the same way 

Despite constant vigilance pipes will wear 
out and break, faucets will leak and the 
plumbing in general require overhauling, 
but much inconvenience and expense may 
be spared if careful supervision be kept over 
drain pipes and traps. 

————_—_—_—_2+00-o____—— 

The Biffel Tower of Paris has proved of immense 
value as a meteorological station. The extreme height 
of its topmost platform above the surrounding coun- 
try has enabled some valuable data to be obtained 
regarding the wind velocity and atmospheric tempera- 
ture at that altitude. A complete record of observa- 
tions ever since the opening of the tower, in 1889, has 
been made. The meteorological instruments are situ- 
ated on the uppermost platform, and are connected 
electrically with a station below. Hourly records are 
by this means obtained. A curious fact has been 
noticed in connection with these observations. It is 
impossible to obtain any record of the rainfall at the 
summit of the tower. The velocity of the wind at 
that altitude is so great that practically the rain 
drops travel in a horizontal direction, and thus the 
rain gages do not receive them. Even in a heavy 
storm, this peculiarity has been observed. According 
to the record, the velocity of the wind at the top of 
the tower is more than three times that at a height 
of 70 feet above the ground, and the normal velocity 
exceeds a speed of 18 miles per hour, 
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A NEW MOTOR CYCLE. 

To equip an ordinary cycle with a motor is attended 
with difficulty In many instances the 
vehicle is encumbered and its appear- 
The most perplexing problem has been 
in the most suitable position. In 
some cases the been mounted inside the 
frame, while in others it is carried on the front wheel. 
Neither of these systems can be said to be satisfactory 


considerable 
unnecessarily 
ance spoiled. 
to place the motor 
motor has 


A-motor-bicycle, however, has now been invented by 


Birch, which 


overcome all obstacles. 


two Englishmen, Messrs. Perks and 
seems to have completely 
illustrations it will be observed 
that the motor Thus 
the engine is placed in direct communication with the 


The engine is built 


By referring to our 
is embraced by the back wheel 
driving motion of the cycle 
and yet as lightly as possible, and de 
The 


is stoutly 
a maximum energy of 2 horse power. 
complete machine is only 110 


velops 
total 
pounds 


weight of the 


contain many unique fea 
rhe back wheel, it will 
the usual spokes. The 
reality supported by two 


The cycle and motor 
tures and improvements 
be observed, is devoid of 
rim of the wheel is in 
strong aluminium wheel flanges. Each wheel side, 
s, is made in one and these 
firmly bolted rigid 
Within these two wheel sides the motor is placed, 


hub of the back wheel 


pieces when 
structure, 


piece 
together form a 
carried as it were on the 

Our first 
detail 


illustration, showing the motor in 
will more comprehensively explain the con 
being exposed—that is, with 


struction; the motor 


one of the aluminium wheel sides removed 


rhe carburetet 1, is of special construction, 
half a gallon of oil, which is 
fifty 
in its action, It is filled 
after removing 
filled 


owing to the peculiarity 


with a capacity of 


sufficient for a run of approximately miles 
It is absolutely automatk« 
from the top in the usual manner 
B It 


as an ordinary bottle, and 


the screw-cap may be as completely 


of its construction, the engine will continue work 


ing at full power so long as any petrol remains 


At the bottom of the carbureter is a small tap 


Cc, by means of which it may be emptied, This not 
only keeps the bottom of the carbureter clean, 
but induces vaporization Another salient charactet 
istic of thi carburete) that ‘t need never be 
emptied Phere no danger of the petrol’s escaping 
whether the machine be standing in its normal posi 
tion or lying flat upon its side, and there is no danger 
of fire from internal cause 

\t he back of the irbureter is the atmospherk 
adjustment, )), consisting of a flat strip of metal on a 
pivot, which acts as an adjustable lever and can be 
made to cover one of two holes either entirely or 
partially Its normal position is vertical, and except 


little 


howevel 


cided 


uiteration 


changes of atmosphere, requires but 


When the exigencies demand it 


in ! 


until strong and regular 
moving 


more or 


adjustment must be made 


explosions are obtained by 


the lever so as to cover 


less the hole nearer to the side of 


the carbureter—the other hole need 


never be covered at all In frosty, 


damp, or foggy weather it may be 


found necessary to reduce the ai 


supply and occasionally to cove 


this orifice completely Experience 


what 


teaches the rider s required, 
but owing to the special method of 
carburetion it will not be found 


necessary to alter the adjustment 


during the course of a journey after 
it has been once set 
like the 


irbureter is automatic in its ac 


The ignition apparatus 


It entirely self-contained 
heel There are no 
iction coils, or spark 

Ing to trouble the rider. The 


current ! ted by means of 
the small magneto-electric machine, 
R, fixed to a bracket extending from 
the crank-case a driven by the 

revolution of the motor-wheel itself. 

The current is conveyed from the terminal, 7, on the 
magneto-machine t guide, 


U, just 


) a point on the interrupter 


below the ignition-plug, L, by means of a 
Although th« 


interfered with or 


insulated wire, J magneto-ma- 


chine itself 


short 


must not be detached, 


it can be bodily removed for cleaning purposes from 
the bracket to which it is fixed by detaching the nuts 
underneath The vertical interrupting gear receives 
its interruption motion from the revolving cam, e, 
which actuates the small connecting rod, f, thereby 
giving the oscillating motion to the magneto lever 
S, and also by means of the formation on its reverse 
side actuates the vertical interrupter, W, and breaks 
its contact within the valve-chamber at the correct 


ignition It can be readily ascertained 
making proper contact by 


roller, k (at the end of the 


moment for 


whether the interrupter i 


observing that the small 


interrupter gear) which is struck by the thickened 


Scientific American. 


part of the revolving cam, ¢, does not touch the face 
of the thinner porticn. It must be clear of this, and 
to insure this end an S spring is fitted to the bottom 
coupling of the vertical insulating block, j, so as to 
bring the roller effectively back to the specified posi- 
tion. If it is necessary to clear or to examine the 
interrupter gear at any time it can be removed without 
taking the wheel to pieces. The main insulation is 
shown at i, comprising a good thickness of mica which 
has been proved to be highly effective. As the avro- 
matic parts are not liable te become deranged, vury 
little attention is required. The possibilities of ‘ort 
circuit are very remote, and if any such interrup- 


tions should occur they may be easily located. 
The most salient feature of this motorcycle, how- 


WAL 





Fig 1.—INTERIOR OF BACK WHEEL, SHOWING MOTOR. 
is the simplicity of the motor-controlling mechan- 
side of the handle-bar is a 
twisting handle connected which all 
movements of the engine are controlled, 
is brought up as 
The machine is 
mounted in the and preliminary 
impetus is given to the velocipede by pedaling. When 
the machine is well under way by turning the handle 
slowly the lever is depressed, which action gradually 
admits the gas to the 
the maximum 
so that 


ever 
ism Placed on the left 
with a lever, by 
the several 
When mounting the cycle the lever 


close to the handle as possible 


onventional manner, 


opens the supply valve and 
When the 
depression the engine 


any intermediate position between the two maximum 


engine lever has reached 


is working at full power 





Fig. 2.—A NEW MOTOR CYCLE, 


positions produces any range of power and speed that 
may be desired 
The machine is equipped with a powerful rim brake; 


and to reduce speed the rider first raises the con- 
trolling lever and gradually meanwhile applies the 
brake, which is actuated from the handle-bar by a 


lever in the usual way. Care has to be exercised 
not to apply the brake too suddenly or at any time 
when the engine is working at full power. The motor 
frames are built with low brackets, so that when riding 
over a greasy through traffic the rider 


can put either foot to the ground without dismounting. 


road o1 busy 


The machine is supplied with Dunlop tires of the 
motor type, so that any fear of puncture is remote. 
Should such an accident occur it can be easily ana 


speedily remedied in the usual manner 
The cycle has been subjected to a series of exacting 
from the 


tests to prove its efficiency and has issued 


203 


ordeals with commendable satisfaction. On one occa: 
sion Mr. H. W. Duret, the well-known Bnglish auto- 
mobilist, rode from Coventry to London and back, a 
total distance of 176 miles, in 18 hours, including 
stoppages, though the actual time spent in traveling 
was only 12 hours. It will thus be seen that an aver- 
age actual traveling speed of about 14% miles per 
hour was maintained throughout the journey. The 
trip was exempt from the slightest accident, and 
stoppages were made only on one or two occasions for 
lubricating the mechanism of the cycle. 
a —_——— 
Strengthening Break waters, 
An ingenious method of strengthening breakwaters 
to resist the fury of the equinoctial gales is practised 
round the coasts of England. Just before the 
stormy period sets in, huge blocks of masonry 
are dropped into the sea round the sea ends of the 
piers and breakwaters, and bonded together with 
huge sacks of cement. By this means the plier 
heads, the most vulnerable points of the structure, 
are considerably strengthened. To carry out this 
work a special type of vessel is constructed, At 
either end of the craft are water-tight compart- 
ments, the stern one for the engines, and the fore 
one for the crew, The rest of the vessel is practically 
open, and the bottom can be opened or closed at 
will by huge doors controlled by a leyer. Divers 
first examine the breakwater and signify the 
points at which it is desirable to strengthen the 
structure. In the central portion of the vessel 
is placed a large piece of canvas containing a 
mixture of cement, beach rubble, and masonry, 
weighing about 120 tons. The edges of the can 
drawn together and large 
stitches. The vessel then steams to the point indi 
cated by the diver, and over the desired 
position one of the crew goes to the lever control- 
ling the opéning of the doors at the bottom of the 
vessel, and strikes the pin holding it in position 
blow. He immediately runs to a place 
of safety. The huge doors then swing open, and 
the 120 tons of concrete sink to the bottom, The 
vessel, thus suddenly lightened, bounces almost 
out of the water, and when she falls back again 
a huge column of spray is forced up through the doors 
to a tremendous height 
the vessel obtains another 


vas are secured by 


when 


a smart 


The doors are then cloeed, 
load, and the same opera 
tion is repeated 
+ 0 —- 
Great Britain Still Leads the Mercantile Marine, 
According to Lloyds’ Register for 1900 Great Britain 
still maintains the lead by a considerable majerity in 


the world’s mercantile marine, There are 7,930 ships 
the English flag, while the nearest 
with 1,209 ships In sailing 
vessels that country has the lead, with 2,130, as com 
pared with 1,894 of Great Britain, though the aggre 
gate tonnage of the latter exceeds that of that coun 

try, neither does the total for Eng 

land include 1,014 vessels belonging 
During the year 
the number of vessels owned in the 
United Kingdom increased by 3,250, 
000 tonsa, 


carrying com 


petitor is Germany, 


] to her colonies, 


Se Al te el —— 
| The Current Supplement, 
; 
| The current Suretement, No, 


1343, has a number of excellent 

illustrations and articles. The first 

page is devoted to the “New 804 
Foot Suspension Bridge at Haston, 
} Pa.” This bridge is unique in hav- 
ing three towers. The Presidential 

Address of Joseph W. Swan, F.R.S., 

at the Glasgow meeting of the Brit- 

ish Association, was devoted to the 
electro-chemical industry. There are 
articles on American locomo- 
tives abroad. “The Functions of a 
University,” by Prof. W. Ramsay, 
is a very interesting paper. “Ori- 
ental Rug-Weaving” describes curi 
ous processes employed in making 
rugs. The usual Trade Notes and 
Receipts and Trade Suggestions from United States 
Consuls are published. 


two 
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RECENTLY PATENTED INVENTIONS. | the traces from the shaft or carriage by the | siness and Personal Wants YA 
pull of the horse on a singletree or doubletree, ° ‘ e 
“Mechanical Devices. : 
according as one or two horses are hitched to — ——— — ] 
-” . : r 
BALING-PRESS LEANDER WILSON Alpha, | the carriage or wagon When a horse starts to J oo : ; : a ee , +, 2 : 
Il The baling-press is continuously operated | pyn away and the driver can no longer control READ THIS ¢ OLt MN CAREFULLY.—You 
' bathe the ices" Wibieaiih , . ; . will find inquiries for certain classes of articles 
yy belt-power ¢ plunger being worked by| him, he is simply released, leaving the occu-| numbered in consecutive order. If you manu- ‘ . 
toggle arms and gears The hay or other ma-| pant of the carriage safe facture these goods write us at once and we will 
terial is fed in laterally from the top in front of send you the name and address of the party desir- HINTS TO CORRESPONDENTS. 
| _ ing the information. ‘very case it is n 
the plunger and packed by an oscillating board | mies Booke sary to give the number of e inquiry. Names and Address must accompany all etters or 
worked automatically Partition boards are} ‘ no attention will be paid thereto This is for 
. | LEDGER ARCHIBALD E. Panratpes. Seat MUNN & CO, our information and not for publication. 
introduced behind each bale of hay rhe sha — . _ * ree . References to former articles or answers should give 
bales are cessively forced out one end of the| tle, Wash The tedger is particularly adapted —_——- . date of paper et or —_ of ——- 
’ . . . . for use In iodges and fraternal societies. The Marine Iron Works. Chicago. Catalogue free nquiries not answered in reasonable time should be 
ising between tension devices forming a throat . 0ug . ’ ; : : repeated; correspondents will bear in mind that 
r passageway rhe invention is characterized | book is simple ai ad eompact Entries can be Jnaniry No. 1383.—For one %h. p. upright engine some answers require not a little research, and, 
by its mpa 4s, strength, durability, sim-| made for a number or terms without becoming | best make though we endeavor to reply to all either by 
plicity and power } voluminous and ihe labor of entering the| TURBINES.—Leffel & Co. Springfield, Ohio, U. 8. A a ay all in this department, each must take 
~ . ' _ | names and other personal data of members is| Inquiry Ne. 1384.—For dealers in second-hand | Buyers wishing to purchase any article not adver- 
STOP-MOTION FOR MECHANICAL TOYS sontadiolie eatuesd | commutators of 50 or 110 volts f a l'¢ h. p. dynamo tised in our columns wil ” furnished with 
ATNE? mw Td ERS Winchendon, Mase . “LU. 8.” Metal Polish Endianapolie. Samples free addresses of houses manufacturing or carrying 
The inventor has devised a simple mechanism MANIFOLD-BOOK.—Epwarp D. McKenna : , the same 
. I Get mm epee Inquiry No. 1385.—For dealers in second-hand | Special Written Information on matters of personal 
which automatica prevents the wheels of a/| Brooklyn, New York city In this book copies gasoline engine of | or 14¢ h. p rather than general interest cannot be expected 
motor-controlled vehk ) turning ,| of bills, letters and orders can be quickly made arr . . . without remuneration 
aan - Se Pp hile the original is bel - J. The tn-| WATER WHEELS. Alcott & Co., Mt. Holly,N.J. | Scientific American Supplements referred to may be 
motor is in for but the wheels are out of | Wale the original is being preparec ne 1D Inquiry No. 1386.—For the manufacturers of the | had at the office. Price 10 cents each 
engagement with the support upon which the | Vention furthermore provides a carbon-holder | Lotrent sliding door hanger. Books referred to promptly supplied on receipt of 
oh 6 . . »e , price. 
vehicle travels rhe mechanism in question | of such construction that the carbon shee . and Yankee Notions. Waterbury Button Co., Waterb’y, Ct. | Minerals sent for examination should be distinctly 
also automatical permits the wheels to turn | @ companying sheet of silk can be quickly Inquiry Ne. 1387.—For dealers it se nets | marked or labeled 
No, . or deale in castings for 
and the motor to act when the wheels are | bound together at one of thelr edges and the | or X h. p. gasoline engine for a tandem bicycle 
brought into mite with the surface upon | belder conveniently placed in the book. Gasohne Lamps and Systems. Turner Brass Works 207 1k 
P , : , urner Brass Work (8367) H. M. S. asks: 1. In building 
which the vehi is } ‘ — Chicag¢ 
P wired for three-wire system is it possible to 
THRESHING-MACHINE STRAW-CARRIER Miscellanec Inquiry No. 138S.—For the manufacturers of a : 7 
i knife with two blades, celluloid hand sdapted for| install a single dynamo without making radical 
HRSA : : ‘ ter h o he D P 'R 7 ER . : th ce ( j 
AN BAAK, Char Oak, lowa rhe in PORCELAIN-CROWN FA‘ ER CHARLES A. | inscription under celluloid lchange in wiring A. No alterations in 
vention is an equalizer for the straw-carrier | HorrmMan, New Albany, Ind The inventor has Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell 8 | wiring are needed Connect the middle wire 
of threshis ‘ sta 8 , » » | » cls » “hs . 
t Ing-machit In such machines the | devised a simple instrument especially adapted | Chagrin Falls, O | to one pole of the dynamo and the two outside 
ciprocating stray i as fo are “ » ri ing »rfe ace . « | 
eee. ng tw-rack has forwardly-inclined | for grinding a perfectiy flat face upon the Ir 1389.—For manufacturers or dealers | wires to the other pole. 2. What horse power 
teet! o he back ) ‘ e etre or j ' r ' et alumini | . ‘ ‘ 
‘ 5 ons n tl h wk movement th traw cervical portion of what is known among |!" sheet aluminium | gas engine with jackshaft is required to pull 
rack ides under ” straw, while on the for | dentists as a Logan crown,” enabling a per Sawmill machinery and outfits manufactured by the dynamo of 25 to 30 16 candle power, 110-volt 
war “Vv it oen al t the o ‘ | "a ‘eo j . rot y > “ j y s t ‘ J g. Co 0 , ntpele i 
urd movement it 4 ill the work of urging | fect joint to be ground when setting such aj} Lane Mf Box 13, Montpelier, Vt lamps A. It would be advisable to have a 
he straw forward rhe present invention is | crown upon a root of a tooth | > ).—For manufacturers of ma-| 5 horse power engine 
designed to reinforce the power of the driving CROSS - BRIDGE THOMAS F KEARNEY ne FOE Re Sones ONE OF QeRIEM 
‘ Ss? ly : , t . °F ‘ ° > ‘ ny 
machine of the straw-rack on the forward move-| Rrooklyn. New York city The invention re te 00 ivese Stamping and amet Castings, write (8368) G. M. M.: Referring to Query 
he on ' > . " : . aaa , miger Brass Mfg. C¢ Kenosha, Wis 4g . . F ia ¢ j ti 
ment The strain on the machine is equalized | jates to a device for bracing floor-joints and & . 8346, A. B. asks What is an induction mo 
by means of a spring which ts put under ten-| other parallel timbers, such devices being com Inquiry No. 1391.—For manufacturers to make t tor I would like to ask: What is a short 
ies order mintature bjects, suc ( s 
son on the back movement of the straw-rack monly known as “cross-bridges.” Mr. Kearney’s | ete.. from 2 inches to 2 feet in height cireuited armature A. A short-circuited ar 
MACHINE FOR CUTTING CORN OR THB) cross-bridge is formed of two lengths of flat dolls mature is one in which the coils have no con 
LIKE PuUAane NACHTIGAL Alexandrowsk, | material pivoted at their middies and a spacer Rigs that Run. Hydrocarbon system. Write 8t.| nection with the field but return upon them 
Ekatherinoslaw Russia The rakes in the | arranged between the lengths of material at Louis Motor Carriage Co., St. Louis, Mo selves Each coil has its ends connected to- 
automatic agricultural machines are limited | the pivot to separate them. By pivotally con | Inquiry Ne. 1392.—For manufacturers of well| gether. The current which flows in a coil is 
: casings - re “~~ . 2 or i 
in thelr action and thereby prevent a large | necting the arms together the bridge can be generated there by induction of the rotating 
useful effect Further, the tron parts of the | adjusted to sult the width of timbers to which Sheet, bar, rod or wire. cut, formed, any shape. | field. The field of an induction motor receives 
. Metal Stamping Company, Niagara Falls, N. Y hi _ I oe or 
rakes are subject to great wear by the rolling | it is to be applied, and the distance between " a polyphase current whose impulses are a 
Inquiry No. 1393.—For a machine for threshing, a ¢ Pog ave ne shi > or 
motion, not to mention the breakages which so| such timbers Hence bridges can be made hailing <3 no. hee 3 = _ aresaing fra tion of a wave length behind each other 
frequently oceur. Owlng to these defects, Rus-| in quantities before their application, since a mem St This causes a north pole to move around the 
Ten days’ trial given on Daus’ Tip Top Duplicator field fr le-plece le-piece lik he 
sian farmers use the simple reel-cutting-ma-| they are readily adjusted to the various ar Felix Daus Duplicator Co., 5 Hanover St., N. Y. city. ye Pepe sith er ee . 2 
chine With the present invention all these | rangements necessary . . P hand of a clock, for example, passing the 
lisadva , Inquiry No. 1394.—For brick machinery for mak- | pours A south pole moves also around the 
ee vemsages Gre removes; for the corn, re BOOK-REST.—Wittiam R. Raruvon, Flor- | '9& pressed brick | field al h pole. TI 
garale o melt » . . . > fiel ypposite the rt nole Se at 
gardless of its posi in be properly fed to | on e, Colo The book-rest is designed to hold SAWMILLS.—With variable friction feed. Send for sgpibce-: iaggevabce i rs : mt ; . spothavens 
the knives by an Improved construction of the| q number of books in convenient position for | Catalogue B. Geo. 8. Comstock, Mechanicsburg, Pa en aaeregee th rs aio co ine oh 
1e 4 ‘moved yt r » or . P strong urrent which produce a powerful at 
reel, and removed from the table or conducted | reading and is specially adapted for use by Inquiry No. 1395.—For an amplifying telephone a : x ne I I . Th 
‘ Minder hy a » drive . . ceive traction an¢ u 1¢ armature aroun¢ 3 
to a binder by a rak iriven by simple mechan | students so as to hold text and reference | "eve! p ¢ 1 aroun iis 
is books in positions where they may be readily Machinery designed and constructed. Gear cutting “ ae — words possibie, = the sergeant 
: used : The Garvin Machine Co..149 Varick, cor. Spring Sts.. N.Y. | Of an induction motor, which is in the books 
206 a “short-circuited armature.’ If the 
Metallurgical Appliances. . —, Inquiry No. 1396.—For brass tubing, such as is 
= Pr MAIL-BOX WittiaM H. Waker, Degraff, | used in making pen or pencil hoiders armature were only a disk of iron it would 
On S ; sERT . oO ") « ry _ @ “li | P 
KE-SAMPLING MACHINI Arnenr « Ohl The malil-box is of that type employed | Kester Electric Mf’g Co's, Self-tiuxing soider saves | rotate in the same way It is usual. however, 
CALKINS, Los Angeles, Ca rhe sampling ma for collection and distribution of mall Phe | sabor, strong 1 ros 4, w t acid, Chei o wind coils upon the iron of the armature 
chine is designed more especially for the ise | object of the present invention is to provide | ago, 11) : we have described and short-circult them, 
of assayers fo idly ane flicle I ria novel, s e mi 0 7 s . ‘ 8 P . . 
fa aye t ipidly and efficiently iixing | a novel imple mail-box of this type which | Inquiry Ne. 1397.—For parties to make or| hence the name For a fuller treatment of 
and subdividing a quantity of pulverized ore well adapted for the collection and distribu- | pencil holders in quantities t rder the subject, see Houston and Kenelly’s “Alter 
of which a representative sample may be «de tion of mail in rural districts, the device being | Designers and builders of automatic and special nating Currents,” price $1; or Thompson's 
sired The machine is also applicable for) secure, easy to operate, and provided with | ma hines of all kinds. Inventions perfected. The W Polyphase Currents,” price $5, both by mail. 
mixing and sampling or subdividing any kind| means for indicating to a person at some | A. Wilson Machine Company, Rochester, N. Y | 
of material, as frequently juired in the drug! distance if there be mail in the box or not } Inquiry No. 1398.—For the manufocturer of The | (8369) D.B.E.says: Will you kindly 
adie v Home Sharpener, an emery wheel attachable to any . ‘ - ow i ante « 
trade FISH - TRAP Peper M. Benseru, Fair- | sewing machine let me know through “Notes and Queries 
AUTOMATIC BLOWPIPI ALeerr C. CaL-| haven, Wash rhe invention is a trap for] jxyeNrons, ATTENTION !—Incorporate your compa-|'- Whether acetylene gas = be used in an 
KINS, Le Angeles, (al rhe blowpipe is in salmon, having the lead and heart as hereto-| nies in South Dakota, Charter fee, $10. Laws most | “! dinary gas engine, and if so, what pre 
tended for ff chemists and assayers| fore but having the pot and the other sec- | liberal in United States. Address Boa 6, Pierre, 8. D 4 autions are necessary? A. Acetylene has been 
and is of matruction that | in a| ondary inclosures of the trap communicating Inquiry No. 1399.—For anufacturers of electric used to a small extent in France, more for 
measure automat or ontinuous hat is to| with the side of the trap as contradis- | 4utom bile trucks or wagons carrying not less than | automobiles than for stationary motors It 
1,000 pounds ; ; : " ; 
iy, one in which the Interva f drawing in| tinguished from the end, so that the pot and has been on trial in the United States, but with 
le eath Is bridged I he mechanical! the spiller will bear at right angles to the | The celebrated “ Horusby-Akroyd” Patent Safety Oil | what results we do not know, other than that 
- Engine is built by the De La Vergne Refrigerating Ma Rais 7 i. i 
' f th } wnine ke co le ates re re , it costs more for a given power than gasoline 
' he lowply ' nake a n-| lead Instead of in range therewith Thus, the chine Company. Foot of East 138th Street, New York ” I ‘ ni 
nucus \ at the no ) wyer end of | secondary inclosure will lie directly in the path ae Be. 8400,-1 , It requires no other precaution than is neces 
, nquiry o. . POF machines for making . lo » - > me ‘ or P 
the blowp! of the fish returning against the flood tide and a. her skewers j sary in lighting by acetylene. A smaller quan 
- » . . , ‘ -ourse tity than of gasoline vapor is needed for equal 
fish will then pass by a natural course into The best book for electricians and beginners in elec- r . _ P . 
7 » > s » er » a rre Tu g 
BRallway Contrivances the secondary Inclosures of the trap tricity is “ Experimental Science,” by Geo. M. Hopkins. | ‘ = as * ; ee ay ee ee ae 
: | GAME APPARATUS Greoree C. Fevrer, | By ma‘i, %. Munn & Co., publishers, 361 Broadway, N. Y gasoline for equal measures of vapor and gas. 
SWITCH MBCHANISM.—-Cuat FP. Gay a - a- ae : 
Spokane, Wash. Th hani lexigned to | Zeverstrew, N. ¥. Counters are employed in| Inquiry No. 1401.— For machinery for separating | (8370) R. W. U. writes: Will you 
pokan is © thechanism is designed to this game. which counters are manually moved | ™#teris!s in refuse and afterward grinding and mix ‘ ee 
perate the switch-tongue f railwave = Gee : : — ing, after which it is pressed into balis, bricks, ete. | please answer in your paper, why it is so hard 
t ! ! 1 of ! on a figured board according to pregcribed ENGINEED Wanted by practical Cornell mar t walk to the forward end of a car when the 
the power-platform and composed « sift ENG ‘ intec a practic orne nan a o i ) i t i 
ng-block carried by a car, and a part on the rules which may be similar to those for check-| | ion as assistant superintendent in a good going | brakes have set hard? A. When the motion 
ates She: eeadeata thetvicen ‘the entn vail end ers and chess. Special rules have been drawn | .oncern. Would invest capital if arrangements can be of a ir is slowing up quickly by the applica 
t ~- ‘ , hace eiaas . up by the inventor and a special board de-| made. Address M. B., Box 773, New York tion of the brakes, it causes everything not 
ie ree end o lhe awitch-tongue pa 4 z A t : ‘ 
on the block engages with a pr n on the| Vited 90 that considerable skill will be re Inquiry No. 1402,—For manufacturers of elect fixed to the car to have a tendency to slide 
' , quired and much amusement afforded | belts forward 4 on standing or walking in 
outer Mie oO he main rai irt the tela ‘ ‘ so sti £ t 
A spring return he pa t I mal yal. | GATE Hiv, H. Hinisrson, Billott P. O ofl easy “os poor ete catalogue of Scientific | the aisle has his relative momentum with that 
" ar 00 for le b t 1 c sro 2 P ‘ 
tion | Ford County, Hl Mr. Hillerson has devised , — — o y Muna & 1 Broadway.| i.e the car so disturbed by the difference in 
. New York ree on application. . . te 
jee improvement in swinging or hinged gates ' } motion as between himself and the car that he 
: }and has invented an improved means for open _ingatry, Bo. 1303. 1th quay of nickel! has a tendency to pitch forward, which breaks 
Vehicles and Their Accessories, ing and closing the gate and latching and un onan san tan Wisnce eeainrnlli cid te his control over his steps, and he finds him 
' SEEN 10 t OWS. he route o 18 
SHCURING BLASTIC TIRES TO WHEELS t x the gate whe its opened or closed self ¢ T The tre j 7 » - 
RK j I t I I latching the gat hen in its of Lackawanna Ratiroad between New York and Buffalo | %¢!f at sea The trembling motion of the car 
WILLIAM I WILLIAM 17 ind «18 Great] povrition lis one of the unusual attractions to lovers of scenery 1used by the irregular slipping of the brakes 
Pulteney Street, Golden Square, London, Eng- |} SHADE-HOLDER FOR CANDLES FRANK It passes through the most picturesque portion of | add the nervous disturbance and thus 
land. The invention rela to improvements | ji. BE. Howarp, Buffalo, N. Y The shade-| Northern New Jersey, through the us Delaware | makes walking at such times very difficult 
in securing an elasti the wheel-rim ange 1 » . Water Ga and P t Mountain los 
holder for candles is arranged for convenient \ _ - oe . ae B - 
by means of a band so applied a bind the} attachment to a candle and Is readily adjusted | ing at every turn beautiful discant views of the moun- | (8371) R. W lr. writes In reply to 
t s TT eva of ast« ,onns ni Ser: otes nent anan0? »20R — 
base of the tire or tire-cover © | ea in| t bring the shade in proper position to the tains and valley Kast Per yivania a” cran Not and Queries (8296), August 10 My 
» - . : ton it passes through ul region, and the scene » as or i " ig 
the grooved wheel-rim; and the Improvements | candie-flame, thereby securing the desired pro ' it cco nip PORE fhe apes pe father, who was an officer In the Indian navy 
have for thelr object to prevent the cutting | , , : wom eer wae criteria fe enormous | ond had often been to Bahrein, told me about 
tection from the rays of the flame | extent of the coal mdustries e vicinity. The en ; } , hell of: abba 
of tt ilr or it over by th edge f the | the water supply there and method of obtain 
e « “ ‘ diges « 1 | BEER FILTER AND COOLER Leroy A tire trip is enlivened by diversified scenery of lakes, . : PI F 
holding-on band and to prevent creeping of | rene , ing same He said that on calm days you 
, Wraeton, Adams, Mass The beer filter and | mountains, streams and thriving cities. The manage- 7 . 
he tire upen the wheel-rim z ‘ - wnt of the Lackawanna is leaving nothing undone | COUld see the action of the submarine spring 
cooler ia to be bullt in the side wall of an ice. | ment © as - , ne “ ages “ye nist f th . I think It could 
. ‘ » . - . dd to »comforts of th 7 ons ficial | On 1e surface o e sea, 80 c ( 
CUSHION-TIRE Runest Germain, Boule box with only the dispensing faucet and valve | that can add to the comfor f their patrons.—Official : . 
vard de Strasbourg Paris, France The in ial > Railway Guide only have been at a depth of about 20 feet 
t Stre z 2 1 i projecting outside The body of the cooler| le i aie ta ident! ; caneiienad: tan Oe 
. ase , ri -onsidere » 
ventor has devised a pneumatic tire that can] containing the filter is contained within the |, Twautry No. 1404.—For shaping machirery used | Pog iastettegengsatn to caging ; 
be red } heel-ri th the i| in making electric light telephone lighters, railway cross | culty of locating a spring in 200 feet of water 
me secured to the wheel-rim without ke ak icebox-chamber to be cooled thereby arms and borer for same | ' ; iiasham tat Galas anton wate 
- @ thicewene ges ” at also remembe 1 t e ve “ , 
oe wisn or te eos ne pavemats | - — | Inquiry No. 1405.—For machinery for making that the divers used sinkers to carry them 
tire consists of a cushion of soft or spongy Riecteun insulating pins - : 
. | 1 as he se as » » Persie ; 
rubber in which are formed cells or cavities bad oe dowt is |} aid was done by the Persian Gulf 
| _ . = » . . . — — .EP uw , 
for the reception of rubber balls inflated with DESIGN FOR A SILVERSMITH'S STOCK pea shers 
alr at a pressure of several atmospheres The Perer J. Gorpox, Manhattan, N. ¥ rhe hulls of steel 13 te E. W. I. asks: 1. How many 
: » y »s » of " le jet 1 ine motor 
cushion ts contained within one or several | ' ee - soe ph me the — ee . in a , - a1 } ight dynamo will a 1%-horse power motor 
P _— . . > . — | t » representation o ora snow n r o. '° nufacturers of v8 ‘Tr > 
layers of rubber-coated canvas Inclosed in turn -* > an oa “ } : nw ’ tubes for cigarette making pices esta Peper | run A. Perhaps a dozen 16 ¢. p. 2. How 
by an outer Tayer of rubber provided with a | Dalis, pendent from the scro | hee , . we is . sle 
"Meta i Inquiry No. 1409.—For addresses of manufac. | ™®ny candle-power lamp will a telephone mag 
rubber treac Nore.—OCopies of any of these patents will be | turers of mac hinery for tt parnt and preparation | neto call bell light, which is wound to 10,000 
. segs ‘ * , of Americar valt, both sand and rock | ‘ 
HORSE-DETACHER Barpomeno Vaupors| furnished by Munn & Co. for ten cents each, |“ “"e%een phan. ™ ‘ ; | ohms: also will above magneto ignite a gas en 
. - 5 * . y ‘Oo ’ ” 0 1 ac real : 
Ve.asco, Key West Fla The Invention pro-| Please state the name of the patentee, title of | Mmauiry No 1410.—For parties to manufacture a] vine A. It will not light a lamp, nor do we 


portable bootblacking device, consisting 


of tricycle 
and stand combined. 





vides & means whereby the driver may release ' the invention, and date of this paper. 


think it will ignite gas. 
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TO INVENTORS. ~ Door, W. Newdyke.........++ eeccecceveees 682,635 
An experience of over fifty years, and the prepa- 00D or ieee { ¢F— eed yom ag y Rw, ae Es, canna eal Sse AU TO M O B ILE PAR T S 











ration of more than one hundred thousand appli- Workers en opener, electromagnetically operated, ART 
“atiox or patents ome ¢ ro enable M. G. Gould... ....sscseccccvccscees 682,796 ; 
cations for patents, at home and abroad, enable without Pia Doubling frame, W. G. Sheowigein. ook. ca 682,878 AN AUTOMOBILE, WE CAN SUPF LY YOU 
us to understand the laws and practice on both eae eek und o oe u \NS Dawes Gis, OD. BOO, vnc0scccc ctasdcsaass 682,866 WITH PARTS FITTINGS 
continents, and to possess unequaled facilities fo: Dry battery,’ TE, BGs sv cickese o+ss-- G82,648 “ep 
deen %% a nts Po ry whe = Pa ewe - ja | Machinery." Send for” Catalogaes Election booth, knockdown structure, ete,, a c 1EN FACTORIES 
I A again tgs — CS OSG Sy, ae RR eee re 682,621 : R SEVE \ ' 
patent laws of the United States and all foreign | B—Lathes, etc. Electric cable for three-phase alternating INING rAR ; : 
mintries may be had on application, and persons | SENECA FALLS MPG. CO. a ccesent, W. | Pe... pnw ebades dbua ons. 008 sTELERIN ree TAMPIN 
contemplating e secut o satents® elthe 69 St., Seneca Lt. Wiectric heater, J. BF. McK lroy............ Oa2, poe. re F . 
atemplating th es f patents, either at © Water 3t., Se Falls, N.Y BDlectric ght, apparatus for producing, P. a cal 
home or abroad, are invited to write to this office 2 ©. Wee. wsaa cubes ALL FOR AUTOMOBILE C ONSTRI CTION 
for prices, which are low, in accordance with the ALT MAC Fit Hlectric machine, dynamo, SUS 
n Electri iteh, H. A. Me 68: 
times and our extensive facilities for conducting Wi HES. TOOLS sno SUPPLIES ae | electrics, teh, Bi . tight i, 8. ¢ Cw | AUTOMOBILE & CYCLE PAR TS CO 
the business. Address MUN & CO., office Scien- COA, II ant Electrode, J. K. Pumpelly.............s05 682,996 
tific American, 361 Broadway, New York a Electromotor switch, Sloan & Barnes a 682,818 
sag. meres agarn, as| yifieeans cateaine erinn.*'  os |CORK WALLS AND FLOORS 
=| Foot and Power ore, sp nePe rs, and Drill Freases. Hil «Sins apliedata a aaticw nein bickcan 682,828 
| SHEPARD LATHE CO., - 24 St., ¢ ‘incinnatl, Elevator safety appliance, J. H. Kughler, St 682,719 | ag well as Cork Ceilings, are now in vogue mong up-to- 








INDEX OF INVENTIONS | aoe - a ee, <. wr aie , OA sancepeeest ant 682,610 dat architects and builders on 
= ci See d y, artistic uty and economy 

- Engine evap rizer, explosive, J. C. Bland, Jr. 682,905 
ELEVEN- INCH SCREW bngine ind.cators, re mcing wheel for steam, 7 NONPAREIL CORK 









For which Letters Patent of the »  SEMNMIE ea idtiesdieiknd eh pastant 682,660 | is water-proof, sound-proof and 
CUTTING LATHE Engines, sparking igniter for explosive, W. gue- prof a non-conductor of 
United States were Issued For foot or power as C. Matthias .........2.sessessecsecees 682,856 | heat or cold; noiseless and ssni- 


Excavating machine, traction, H. H. Schenk 682,862 tary and is excellent for deco; 


for the floors of houses, churches, schools, ete,, and 


bong AO =. a Exercising or rowing machine, J. N. Hazelip 682,988 


ound rest. A strictly | Explosive cagine for motor vehicles, C. , 
nigh grade, modern DOGGED arusntdadinqsadsnaudesans ws eee 682,606 the decks of yachis, etc. 
tool. Ask us for print- we tester, HH. D. Reese. 


THE NONPAREIL CORK M’F’G CO., Bridgeport, Conn. 
ed matter. feed, boiler water, 8. D. Mott . " amen 


: Feed water purifier, T. O. Organ 0000 eesene Sh4 
B. F. BARNES Feeding and watering device, _pomny, B. H. Hr 66 79 

f COMPANY, MOOR. acccesescdes 682,627 

: Rockford, Wl, | Fifth wheel, J. Gogel pene -- 682,927 


for the Week Ending 





September 17, 1901, 
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[See note at end of list about copies of these patents.) ba Fire escape, R. Hammerly........ .. 682,860 
mi me 2 Fire extinguisher, G. A. Swenson.. . 682,964 GascLas 
oan THE EUREKA CLIP — place, open, G. W. Buck...... .. 682,826 . a 
- or pls F o . The most useful article ever invented ‘ireproof flooring, C. F. Haglin..... .. 682,683 | are remarkable for 
on apanee + ue HB. I . ! Se - ult . ‘ tor the purpose. Indispensable to Law- ¥ Hew _ N. OOD. « « «2 wen ene ns . 964 SIMPLICITY 
Air compressor, hydraulic, J. Paterson..... 682,811 ore, Runors, Students, Teasers. snaus Z Flangiig machine, Le e pe ma p— ged and EC Pric 
Air or other gases for refrigeration and ~ Sto. + Sir ss, etc., . 7 Write for - 
erally. Hook marker and paper c tip. Floors, ceilings, ete., surface aitishing for, 
es for utilizing Myquid, G ons on Does not mutilate the paper. Car 4 OG. J. TR ccccéscsacnvecesnesin a 683,000 Olde Meter Werks, 
A. 383,010 | used repeatedly. In boxes of 100 for > | Fl tt C. huién estan thensese tin 2, 
Alloys containing copper and manganese, To be. had of an bookselle oe, stationers ~ Food produc “ts, apparatus for treating, W. ‘i. enact petro, ats ‘Mion. . ss 
manufac zg, G. Thomseor 682,891 | and notion dealers, or by mail on receipt WrIge .coccvccoevess csameancaees es +e 682,865 
—T — a electrolysis, obtain ; ( me Fred ity & F | rum cle Me “mac — a: B. Proud....... 682,814 WALWORTH 
, lL. L. Roberts .. . at D Furnace. See roasting furnace. 
Automobile, M. A. Yeakl i -. 6 5| Pin Ce., Hox 121, Bloomfiel “ld, N. J. Paceace, ©. BM. GRRUB. cé déccnccnvcaces +++ 682,873 
aa car, A. M meneee 3,0 Pusmace, &. ©. Deve 2-0 cscsoveosciseces 682,674 
—_ y~ Fy) a it - j tege ins Sosa ,704 Price TT ae Downing & Willetts.............. 682,543 
DL. Bustic ’ @sz,608 | $18. we A perpeyterorece noch 7° 980,057 are the Heaviest and 
pall, pe —s for use in playing games W. po on et cleaning or polishing composition, Strongest vises made, 
Band brake wheel, J. H. Punchard 682) 860 Fuse, duate “LW. bs boy af Renewas.e Street Jaws. 
— : . — motor ve es, autem a d shee) wend explosive sratectiios, percussion, - WALWORTH MFC. co., 
apparatus ng u ( saad synch & filson ... 682,72: 
Battery. “See oy sess for Marine. Stationary Wri | Gas engine, Campbell & Hawkins 128 TO 196 FEDERAL STREET, BOSTON, MASS. 
> ee cei eritan, 2 Overton save thei st many emon Gas machine, acetylene, J. W. | 2, 03} — 
wg hg oe RB over in one year jas retort charging means, KE. Dror; © L t 4¢ oO LDE = 
seals, automs atic a vice “for vering, — J Write for circulars. Gases, apparatus for the treatment of pro- \ 
=... for gs d. The Carlisle & Finch Co., ‘ ducer, B. J. De® ... oceeeencéoesnees IN2, 
a eee oe sass ) EK, Clifton Ave,, Cincinnati, O. | Gate, - A Ronse et al. aca ssresrecnacoghe ae Ri ICE MACH NES 
3 ad, t ; ore me ar, changeable, C. A. man. os 
jeer or ale, apt or draft, H. Stratet jlass articles, forming hollow, P. Ebeling. . sO EGEALED 
~ ve : ars ake, De aes & Hullt Glass cutter, J. W. Tester... .ccccsccccss 2, 
sicycle, motor, inger Glass plates or sheets, apparatus for grind , ™ x 
Bicycle, tricy« orton ing, F. Pollard GS2,744 TH 1E ( Cc OLU MBIA 





Bicycle wheel, 

Billiard cues, 
E. erchland 

Binder, loose leaf, H. 8 





‘idicitne for, 7 FOR LIGHT WORK. Coe, eee ee manufacture vee ss 2 :|| EXPANSION STEAS1 TRAP 


2, O77 Has These Great Advantages: Golf club, wooden, F. L. Siaze nger. Patented September 4, 1900. Patented April 10, 1404. 
»S8o1 spec without Grain separating n, C. Clonz. Is a Wonder. Ali madeto 


















































Binder ata onal, _ eo _ creeeees Govies, o A Saxon ep eaevenns work from 0 up to 140 Ibs. steam 
4 ' . “° =, _ tring ing and polis ing mac hine, R. prgesure and tested on steam 
Boiler header, sectional steam, ©. P. Hig Ss — Gunsight, Parsons & Taylor..........0.00. vefore shipment, Also manu- 
gins .. 682, US8Y : Hasp fastener, R. D. Wirt....... qeetarers of McDaniel Steam 
ok rest, H. B. Smith, 8S: W. F. & JNO. BARNES CO., Hat fastener, R. Kieserling, Sr... — ¢ Mens mY ape. Roparatnss, tian Teak 
Smith 7 t ic . . " Vv 4 
by Street, - . Rockford, Til. Hatchways, automati losure for Valves, ow-o , Suction Tees, 
1999 Re y Strest, emcees w , ‘ghee £2 r : , he -seeee. 682,858 | Hydraulic V Rit Sold b nealere Send for booklets. 
G. Ruenzel Heel, boot, C. EB. Keller... reosesenn SEE : 4 CO,. 
C. Scburma Th “B ,” Li ght High chair and rocker, convertible, G. H 145 North 7th Street, + Philadelphia, Pa. 
il 8 Smith ° . 682,961 
e es i . A ty ” be ensil 
Hinge, separable, F. W. Rauen..........++ 22,008 can > 7 
Brush, blacking, E. 8. G. Lewis 1s a portable 100 candle power ulg cost- | Hitcher, horse, J. Caldwell 2 Li) esaie72 NEW ROOFS FOR OLD accomplished 
Brush, tooth, L. H. Arnold ing only 2 cts. per week. Makesand burns Hockey stick, J. Minor... e 682.807 without the aid of a skilled roofer if yuu will get 
Bullet scoring machine, l’. Bu its own gas. Brighte r than = ony or Hoes, manufacture of, Perks & Salmon .... 682,833 | Warren’s Natural Asphalt Stone Surface Ready Roofing 
ers. » hydro b . mwene 7 ; : 
Bornes + Be ayds , Barner = pesky iene, ane ee. Oren eats. Hoisting and conv ying machine, A. BE. a Has finch #04 attach it to the roof 
u n, parai " Brown ... cccccescsoccsescce GE yourself, Surface com- 
Beckwith Lighted instantly with a match. Every Holder, B. B. Douglass. . eed .. 682,605 lapedge. vieted. Ko need for paint- 
Cable clamp, G. H. Forsyth lamp warranted. Agents Wanted Everywhere. | iioofpad, C. 8. Carkin............ it: ng. Only needs nailin 
Calcium oxid or lime, pulve a & THE “BEST” LIGHT CO, | Horseshoe, H. Jenkins..............065 Jown. Comes in_rolis 0 
AVOUT cceccs 7 E. Sth Street, CANTON, OHIO, Horseshoer’s knife, G. C. Ingram... 108 square feet, Made of 
Calendering machine rotl 4 8 J reel, J od Hose coupling and washer, metal, F. D. Joy 68: eae ne Trinidad asphalt. 
Camera stand, photographic, K. Nelsor Hose strap and hook, combined, J. Weltlin. yetal brings particulars. 
Can, J. W. Kohnen $OSOOSSOSO99OS9SOSOSOSSSSOSSS | Hosiery, J. H. Blactz i Se Warren Chemical & Mfg. Co.. 85 Fulton St., New York. 
Can cove recoating machine J. A. St ard > © rn i, Bs Cb sdes ses0cene cosesoecce GE ee ns 
Can support, E. Eat @ Points nicely tempered. Hydrocarbon burner, E. G. Mummery...... 682,620 Tx E ** MON AR Mm’ 
Candy making machine, H. Sporland ° SCR ! B ER. Knurled sleeve ———s ice freezing plate, W. J. Woodeock........ 682,659 Cc 
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Cotton topping machine, G. W. Palm the least expense. Simply | Oj] engine, M. E. Toe pel et al 5 t examples of large city dwellings. The leading archi- 
Coupling. See air brake ec ng constructed. Can be run at | Ontical instrument, H. H. Hill... ' tects of the country are now contributing to this magn- 
Coupling device, W ‘ “ any desired speed. Perfect-| Or. concentrator, J. G. Roberts 682.749 | zine a series of “Talks” on important and popular 
Crane, locomotive revo ly durable. All parts are interchangeable. Needs no | ;,.. s, leaching, E. L. Godbe “x2 612 » | architectura; subjects. The contr'butors to this pew 


Hulk tt skilled workman. Defects guaranteed. (Catalogue free P Seo } 
TABER PUMP CO., 32 Wells St., Buffalo, N.Y., U.S.A Ad. See hac 


Paper cutting machine, H. L. Strehl 





ofpad ' ? and original feature io architectural journalism in the 
6 ” 767 current volume are Meaars, Brace Price, W. A. Boring, 
Wilson Eyre, Jr. and H. J. Hardenburgh. 





Crank mechanism, (¢ 
Crate filler, egg, S. Sche 





_ 





Crucifix, font and candelat Paper holder, H. R. Smith 

Cu a A Nehr : | Paper, paint, ete moistener or softener for SPECIAL DEPARTMENTS: 

te tip fastener, Poehlman wall, Souder & Hamill 

Cultivator’ and ‘harrow, Pasting devies, ' wraps 2. @ Shae st Monthly Comment on Timely Topics. 
1s Pea or bean shelling machine, rake 

Currents, changing frequen ley Reviews of the Newest Books. 

J 3 Lemme Pelton wheel, C. F. Du Bol ’ 

Curtain, fixture, FH. Ba Photographic plate ‘holder, F, V. Mathews | Correspondence. Notes and Queries. 
i Stelr 





You could not count 1,000 in a minute, but | pian, 
that is, approximately, the number of biows } 


| Household Notes. 
truck in sixty seconds by the Phe 4. O. Bohem 


ELASTIC ROTARY BLOW Pipe t ling machine, H. F. Condon ‘ w Legal Notes. 
Pipes, soap delivering attachment for water, New Building Patents (Classified) 


RIVETING MACHINE C. R. Walker Price, bound in stiff covers, $2.60. 


. repeating action, upright, J Herr 
Cushion, Hogan & Mein ree , 

Cutter head gaining, L 
Cyanids, making, J. PA 
Damper reg 


Dandelion extr 








Dental articul W i nnection, J. W. Pridmore 
Pentel chat F. Ritter tor riveting tonether articles of Meréwere, ' Seeds & Frings 300 Illustrations, 120 Pages. 
wnta re G. L. Bennett at Nia Tle aateyan Rema ~ plea mp per ou | Planter and fertilizer distributer, cottonseed, 
Denture, artificial, Schroeder & Spangler tural Implements, Sewing Machine Attach- C. T. Starkey 682.962 MLN WN ae co. . 


ments, etc. Six sizes 1-16 to 34 inch. 





Diaphragm sereen, J. H. Baker et al 
Display cua, T. MI Bendall 
Display clip; J. Rait 


Planter, potato, Bachmann & McConnell ooo Ba, 


ks eR A: 682.7 16 | ‘The F, B. Shuster Co.*** "'P*.°"** (Continued on paye 206) | Pebtannere, ott Prengeay, Row York. 








206 


Scientitic American. 


SEPTEMBER 28, 1901. 














| Piers, to ule 7 ’ Howland 7 = — — —_— 
| Plow, O. A. Booty 
Valuable: e Books ! ! | Plow on LB. y—-- lister, Sattley & 4 
+++ riding, J. Bees FORALL USES. MADEAS SERUIAED. 
eumatic despatch tube aystem, (. A. Gray UNION 


FP EVISED and ENLARGED EDITION of 1901 


The Scientific American 
Of Receipts, 


e 
Cyclo edia Notes and 3 
Queries. * 
15,000 Receipts. 734 Pages. 


Price, $5.00 in Cloth, $6.00 in Sheep. $6.50 
in Half Morecee, Post Free. 


This work has been re 
vised and enlarged, 


900 New Formulas. 


rhe work is so arranged 
as to be of use not only to | 
the specialist, but to the 
general reader lt should 
have a place in every 
home and workshop A 
circular containing full 
Table of Contents will 
be zent on applic on 

Those who already have 
the (ye -edia may obtain 
the 

1901 APPENDIX. 
Price, bound in cloth, $1.00 

postpaid 


The Progress of Invention 
In the Nineteenth Century 


By EDWARD W. BYRN, A.M 
Large Octavo. 0 Pa 
300 [Uustrations. Price 83.00 
Mall, Postpaid. Half Red 
orceco, Gilt Top $4.00, 
THE most important book 
» ever published on invention 
Sand discovery. It is as read- 
able as a novel, being written | 
m popeies style 
The book gives @ most com- 


| 








prehensive and coberent ac- 
count of the progress which 
distinguishes t ris as the gold } 
en age of invention result- 
ing in industrial and commer- 
cial development which is 
without precedent. A chrono 

| 







lliustrated by WO engravings 
and is attractively bounc 


EXPERIMENTAL SCIENCE. 


By GRURGE M. HOPKINS 


THts ie a book fall of 











| Railway contact device, conduit electri , Ww 
7 





t, seamless woven, A. Mills 
Mm binder post 
digger, D. Y Hallock 
rinter’s chase, ¢ F. Burroughs 
Printing machine for yarn or warp threads, 
‘ Bareuther 


Printing machine, ticket, N. EB. Springsteen 

Printing preas dog trip, KR. Naumann 

Pulp digesters, et« valve for J i. Baker 
et al 

Pump mechanism for deep wells, centrifu 
gal, BE. M. Ivens 

Pump, spraying, J. Bean 

Pumps, steam valve for duplex, W. J. P 


Moore 

Punching machine, B. F. clall 

Punching machine die «1d die holder, B. I 
Hall 

Punching nipples ‘ machine for, R. G 
Lock Wood 

Radiator, HH. W. Struss 

Rail connectiou, track, W. M. Donahue 


Rail joint, * A. Carbaugh 

Rail tie, '. W. Planders 

Rallway carriages, system for electrically 
ligating, BE. Dick 

Kallway conductor bend, electric, W I 
Jenkins 

Railway conduit, electric, W. F. Jenkins 





Jenkins 
Railway frog, D. F. Vaughan 
Railway apike, ¢ Jobnson 
Railway switch and automatic operating de 
vice, J. W. Koch 
Railway tle plate, D. O. Ward 


| Railways, suspensory device for trailing con 


tacts for conduit electric, W. F. Jenkins 
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teed for creel frames, Adams & Stapfer 
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Rope making machine, manila, H. Ryder 
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Rotary cutter mechanism, A. B. Calkins 
Rounding and channeling machine A. B 
Fowler 
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Saw, cireular band, D. A. Dugan 

Saw teeth, means for attaching, I BE. Hat 


ris 
Seaffold, 8S. A. Brooks 
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book, enabling the reader to land 
refer at a glance te important | Seal, metallic, J. Murdock, Jt 
inventions and discoveries of | Sewing machine hemmer \. Laubecher 
any particular year. The book | Sowing machine treadle, W. E. Hoyt 
is printed with large type, on | x.y ing machine, two reel, H. F. Ainl 
, , F ‘ o ree iley 

fine paper, and is elaborately | shingle bundier, C. D. McLean 
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Physics. | his splendid bach 
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old something worthy Starting and regulating switch, electrical 
of thought. tt bas in A. He. Hiekk 
fluenced thousands of |) Steam boller twat Thomas 
men in the choice of « | Steam oom Poll 
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tion of moving pbhoto- 
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printed and bound Ac. 
knowledged by the pro- 
feasion to be the Stand. 
ard Werk 
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of the best books on 
Sleetricity Put up ina 
neat folding box, aa 
shown in out Yor the 
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LS pages Lie 
Klectric Toy Making, 140 
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pages $1.0 
Standard Electrical Dre- 
tionary, @? pages, $3.00 
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Telegraphy, wireless, H. TP. Davis 
no systems, supervisory signal for 
RK cBerty 

Telephone toll apparatus, W. Gray 

eee AL finder fo stored cottonseed, 
ot G. Leder 

Thermostat, electrical, T. J. Zoeller 

rhill coupling, f \. Wegner 

Phill coupling, W. ©. Shipherd 

Thread, machine for treating, C. Corron 

Tile forming machine, P. Bruns 

Timber dolly, J. L. Bayley 

lire, J. M. Doan 


Tire, resilient or elasth iF A. Dibbens 
Tire, vehicle wheel, W. F. Masters 
Tobacco pipe attachment, A. 8. Speirs 
Toothpick, B. J. Thurston 

Toy gun, A. | meres 

Toy or game J Chapman 
Transformer selene B. G. Lamme 


Trolley, } A. Crane 

rolley, D. J. Rosen 

Truck, T. Seullin 

Truck, 8. Haltom 

Truck, car, P. M. Kliing 

Truck, piano, 8. Bartholomew 

Truss, hernial, G. V. House 

Tubes from single strips of metal, construc 
tion of, T. A. Judge 

Tufted cushion, J. Ward 

Turn table Tr. F. Langley 

Twisting and doubling machine, F. Meyer 

Typewriter escapement, C. Sears 

Typewriter escapement wheel, W. 8. Perry 

Typewriting machine, (¢ & R. H. Sears 

Typewriting machine, ( F. Melen 


Typewriting machine, H. W. Higham 

Valve, T. J. Hart 

Valve and pump, differential piston, T. R 
Brow tie 

Valve, balanced slide, H. D. & ¢ l Dunbar 

Valve gear, explosive engine, J. MeNeil 

Valve, piston, W. Heston 

Vaive reversing mechanism for explosive en 
zines, W Ww Seott 

Vehicle driving trains, controlling device for 
motor, T. B. Jeffery 


Vehicle fender, W. t Welss 

Vehicle frame, W. Barber 

Vehicle, motor, H. A. Frants 

Vebicle pneumatically propelled Ww J 


White 

Vehicles means for controlling electri 
motor, J. Sachs 

Vending machine, W. D. Doremus 

Vessel closure, containing, R. L. Patterson 


Vessel or ship, Manchin & Boudreaux 

Veterinary dental fk EB. L. Quitman 

Voting booth, I W. Loellen 

Wagon brake, automatic, G. 8. & H. ¢ Neal 

Wagon, dumping, W. 0. Shadbolt 

Waist lengthener and corset, combined, E 

Pilling 

Watch winding and setting mechanism, A 
Anzelewitz 

Water bag stopper, C. E. Longden 

Water motor, impact, W. & J. Boeke! 


Water supplying device for poultry, F. Bade 


Weigher, grain, A. Goebring 
Welding machine, T. F. Rowland 
Welding metals, B. Purcell 
Wheel. See band brake wheel 
Wheels, making, B. Binfelét... 
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